
International Journal of Innovative Research in Engineering & Management (IJIREM)  

ISSN: 2350-0557, Volume-8, Issue-6, November 2021  

https://doi.org/10.55524/ijirem.2021.8.6.78 

www.ijirem.org 

 

Copyright © 2021.Innovative Research Publications. All Rights Reserved 366 

 

A Review on Solar Tracking System 
Shikha Parashar 

SOEIT, Sanskriti University, Mathura,  

Uttar Pradesh, India 

Email Id- shikha.soet@sanskriti.edu.in 

Sushil Kumar Tripathi 

SOEIT, Sanskriti University, Mathura,  

Uttar Pradesh, India 

 

ABSTRACT 
Review of a solar tracking system the greatest problem for the 

next half-century will be generating electricity from the decrease 

of fossil fuels. When compared to other renewable energy 

sources, the concept of turning solar energy into electrical 

energy using photovoltaic panels is at the top of the list. 

However, the sun's relative angle is always changing. The 

number of watts supplied by a solar panel is reduced when 

measured in relation to the earth. In this case, a solar tracking 

system is used.  The most efficient way to boost the efficiency 

of a solar panel. The payload is moved using solar trackers 

during the day, towards the sun. Different kinds of tracking 

systems are discussed in this article. Their advantages and 

disadvantages are thoroughly addressed. The findings of this 

study show that the azimuth is correct. In comparison to other 

tracking systems, the altitude dual axis tracking system is more 

efficient. However, in the standpoint of cost and flexibility a 

single-axis tracking system is more practical than a dual-axis 

system. 

Keywords 
Azimuth, Passive Actuator, Photovoltaic Pane,Solar Energy, 

Solar Tracker. 

1. INTRODUCTION 
The current energy crisis challenges, especially in third-world 

countries, are forcing researchers to create an alternative energy 

source to augment existing fossil fuels. Solar, geothermal, and 

renewable farms are examples of alternate fuels. Sunlight into 

electricity that is created by combining the potential of the sun's 

beams. It is the cleanest form of fuel and the least bad for the 

planet [1]. The light's power received by the earth is roughly 1.8 

1011 MW, which itself is countless times higher than the world's 

usage from all the other corporate energy sources. The biggest 

difficulty with clean power is its inconsistency. Even in the 

spiciest areas, available high solar flux hardly reaches 1 kW/m, 

that is insufficient for technological application. 

A pv solar device, which assures sharp peak of sun's heat 

reaching the area of the panels from sunrise to sunset, may 

address this problem. At an overall average of 149.6 m 

kilometers, its earth's solar system is virtually spherical[2]. With 

reference to the baseline to the path of the earth's gravity, the 

planet's axial tilt by an aspect of 23.441° The sector of the 

equinox is the axis of the earth's gravity. The plane traveling 

through the center of the globe is inclined parallel to the ground 

to the plane at an amount of (angle of tilt) (angle of obliquity). 

The earth's two axes of rotation locations in a remedied direction 

. ... due to rotational motion, which suggests that the air mass of 

the heat . It is required to build adequate priors in order to 

identify the sun angles. The ecliptic, polar, and horizon main 

level will be employed as the principal reference frames[3]. 

The apparent velocity of the sun is factored for calculations in 

these parameters, which are balanced or referenced to the true 

south. The sun or other celestial entities are supposed to be 

located on a large cosmic sphere. The revolution of the planets 

around the north axis depicts the earth's everyday rotation, 

whereas the hour angle, the lens in between meridian going past 

the sun or the line of the place, describes the sun's immediate 

position. To depict the daily, actual motion of the sun and many 

other astronomical objects, the cosmic sphere is thought to rotate 

around the fixed Earth [4]. It is the angle measured between the 

polar caps of the earth surface. Since the axial tilt is angled 

23.34 degrees from the direction of the world's orbit around the 

sun, the inversion angle ranges at 23.45 minutes north on 

November 16 (Autumnal Equinox) to 23.45 deg south on June 

21. It defines the size of the sun's rays. The angle is obtained by 

calculating the length with an imaginary line formed in between 

witness and the solar or the centerline on which the spectator 

stands. When the sun falls below the level, the pitch angle 

becomes negativ. The tracker, effectiveness, control unit, gps, 

motor mechanism, and sensor devices form up the core 

methodology of the photovoltaic system. The angles employed 

to compute the position of the solar tracker are defined by the 

tracking algorithm. Dynamical algorithms but instead real-time 

luminance algorithms are really the two sorts of algorithms. The 

astronomical algorithms is a totally mathematical procedure that 

employs astronomical references. Real-time light intensity 

observations are employed in the genuine light intensity 

algorithm. The gps system is conducted by the control board, 

which also operates the gps module and the driving mechanism. 

The mini is regulated by the coordinates to sunlight at the 

appropriate angles. Mechanical or hydraulic positioning 

mechanisms are offered[5]. Fig. 1, displays the varied location 

of photovoltaic with regard to the movement of sun.  
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Figure 1: Illustrates the various position of photovoltaic with 

respect to the movement of sun[6] 

The mini is pushed to the place defined by the coordinates via 

the driving mechanism. The devices are a set of detectors and 

sensors who measure environmental temperature, light in true 

luminance algorithms, and track steering angle and use an 

instrument or a combo of selector switch and motor encoding 

counts. The cos incident ray, also known as the degree between 

sun ray and the bottom side, controls the amount of output. The 

voltage level is governed by the minimum radius of curvature. 

In the case of partial panel, the height for the light's movement is 

maximum except at noon. This problem may be rectified by 

utilizing an excellent sun tracker. The first tracker that had been 

introduced was totally mechanical. Saavedra offered a system 

with an autonomous electronic control that was employed to 

orient a Subunit pyro heliometer matching the fixed 

photoelectric (PV) panel and solar tracking utilizing a Hardware 

a year later. For 6 days, the testing was performed employing 

both a movable and a track system. When comparing the 

inefficiencies of static arrays and tracking of single axis or dual 

axis fixed mount, the data revealed that the solar tracking system 

raised efficiency by around 40 percent and elevates mood 

sunlight from 9.00 am to 6.00 pm. Every hour from morning 8 

a.m. till evening 6 p.m., values for solar cell, axis tracker 

tracker, and dual axis tracker were gathered. The efficacy of the 

single axis tracking system over the dynamic panel was 

determined to be 32.17 percent, while the dual axis tracker over 

the static display was determined to be 81.68 basis points, 

according to the results. In terms of the power energy generation 

and efficiency, a sunlight tracking PV panel surpasses a fixed 

PV panel. 

The proposed gadget employs a DC motor operated by an 

automated drive unit that accepts sensor readings from 

specialized light level sensors to automatically search for the 

ideal PV panel placement in respect to the sun. With roughly 

57.55 percentage more fuel than a fixed Pv system, the solar 

motion PV panel produced more energy. Fixed, track, and 

tracking with concentration PVs drive the pumping systems . 

The data demonstrated that the pumping water flow rate 

changed greatly according on the irradiance. The fixed PV, PV 

with log, and fixated systems, respectively, injected 4.9, 7.4, and 

12.6 m3/day. A portable solar tracking system is based on field 

engineering- array (FPGA) sensors, which includes a controller 

designed on FPGA sensors, a PV panel, a servo motors, and an 

input-output link. The tracking is performed using the Xilinx 

ISE software. The research indicated that tracking surpasses 

fixed panels in terms of efficiency. Trackers are used in square 

photovoltaic panels to minimize the angle of incidence here 

between sun rays and the solar panel. 

In the world's deserts, a comparative of fixed and tracking 

techniques of very large-scale PV systems. The research 

centered on the 100 MW's potential and modeling. For the 

model, life cycle analysis (LCA) was employed. The LCA 

approach was utilized to examine the prospects from an 

economic aspect. The data suggested that utilizing a tracking 

system cut the cost. In Africa, solar energy is produced using 

corrected and daylight polycrystalline silicon (C-SI) 

photoelectric modules. The study offered a mechanism for 

estimating the energy output of flat-plate Solar pv with fixed 

installation and single-axis tracking. Insolation and heat time 

data covering a 18 month historical record were employed in the 

simulation[5,7-12]. When compared to permanent structure at 

optimum, the data revealed that one trackers on vertical axes 

tilted 30° norths normally collect from 15 percent to 35 percent 

more power. The use of heat technology to boost the electricity 

output of PV systems. The research gave a complete review of 

sun tracking systems are developed in current history. 

2. DISCUSSION  
The discoveries show that a sun global positioning framework's 

appropriateness takes into consideration a wide assortment of 

elite execution sun based applications. To boost the measure of 

energy assembled, the optics of concentrated photovoltaic 

(CPV) modules acknowledge the immediate part of the 

approaching light. In CPV modules, the following component is 

used to situate the optics with the end goal that the approaching 

light is coordinated on a photovoltaic gatherer. A direct focusing 

photovoltaic framework's stream rate streamlining. A two-

dimensional straight thought photovoltaic (LCPV) framework 

with dynamic cooling and waste hotness recuperation was the 

focal point of the exploration. As indicated by the discoveries, 

an ideal cooling liquid stream pace of 4 lady/min (2.52 104 

m3/s) would create 45.9 kWh of power and 15.9 kWh of hotness 

energy overall. Parts of plan and execution for a photovoltaic 

framework with low fixation. The electrical proficiency is 

decreased by the non-uniform scattering of sun oriented 

radiation on the PV surface, which might be remedied by joining 

the PV with low-fixation gadgets. Since diffuse reflectors are 

more affordable than specular reflectors, they are used all things 

being equal. Because of the PV temperature decline, different 

hotness extraction methods are utilized, including water or air 

cooled crossover photovoltaic/warm (PV/T) planetary groups. 

Low concentrator photovoltaic modules' optical plan. This 

exploration zeroed in on the cycles that should be considered 

while fostering an optical sub-framework for a LCPV module. 

To construct a LCPV module that is described as far as optical 

plan and electrical execution, a few plan factors were 

considered. An upward beneficiary LCPV framework was 

planned and examined. Utilizing mirrors or focal points, 

concentrated sun based power or thought sun oriented warm 

frameworks center a lot of daylight or sunlight based nuclear 

power onto a little region. Electrical power is created when the 

concentrated light is changed over into heat, which drives a 

hotness motor (typically a steam turbine) associated with an 

electrical power generator or powers a thermo compound 

response. The impact of plan minor departure from the measure 

of energy saved by a model concentrating sunlight based power 

framework. 
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The exploration checked out ways of helping the proficiency of 

a concentrated sun oriented warm plant. Utilizing concentrated 

sun powered nuclear power, a changed model for an illustrative 

box sun oriented recipient. The exploration zeroed in on an 

inventive numerical model that clarifies heat move between the 

significant parts of a warm sun oriented gatherer in a sun 

powered consolidated cycle plant. The sun oriented power plant 

was an incorporated consolidated cycle thermo-sunlight based 

power plant with 256 allegorical box sun based gatherers 

partitioned into 64 equal circles, each estimating 618 meters 

long. The sun oriented following instrument was utilized to keep 

the approaching sun powered radiation opposite to the reflector 

and the central line of the parabola, where the hotness move 

liquid is contained in a recipient tube. Both the liquid 

temperature and the temperature of the metal cylinder expanded 

until they arrived at a balance esteem, as per the different 

reenactment discoveries. Single hub trackers highlight only one 

level of opportunity, which fills in as a turning hub. 

Single axis sensors' rotation axis is normally aligned the with 

facing north meridian. A pv solar mechanism that utilizes 

rooftop solar more effectively. This study looked at the 

prospective system benefits of a single-axis tracker solar system 

employing a stepper motors and light sensor. This approach 

comprised installing a motor that monitored the sun in time to 

retain the display at a proper angle toward the sun's rays. Over a 

given horizontal array, total power gain was enhanced by 30 

percent . The vertical single tracking system (HSAT) features a 

horizontal rotational axis having respect to ground. One of the 

difficulties of determining the positioning of panels (Hansen, 

Seaver, and even the optical efficacy of HSAT solar energy) is 

backtracking. According to the data, an east-west HSAT was 

really the least successful at increasing energy, whereas the 

north-south HSAT enhanced efficiency by 37 percent. Vertical 

single axis sun (VSATs) feature a vertical spinning axis having 

respect to ground. Each day, these trackers rotate from east to 

west. A vertical column is used to monitoring solar systems. 

Vertical linear scale tracking, also termed as azimuth trackers, is 

mainly utilized to boost energy yield by up to 40 percent over 

inclined static panels. The design of a VSAT photoelectric 

project in Tupelo is the topic of this research. The reasons of 

shading in the E–W and N–S planes, as well as the remedies, 

were fully examined. The statistics clearly demonstrated that 

VSAT boosted gain by roughly 40 percent every year. 

Tilted axis solar track is a tracker having axes of motion that 

shift between level and vertical. To decrease the wind pattern 

and lower the elevated end altitude, trackers tilt angles are 

frequently regulated. A module sweeps a radial cylinder along 

the spin axis as it tracks (Rockwell Automation) (Rockwell 

Automation). This approach is generally acknowledged as the 

industrial standard for erecting a tripod safety net. The polar star 

is lined with the slanted single axis. As a reason, it's known as a 

dipole aligned solar tracker. Dual axis trackers possess two 

components that operate as angles that are orthogonal to each 

other. A main axis and one that is fixed in reference to the 

ground. The secondary shaft is the column that is related to the 

main axis. Because of panel array is positioned on the top of a 

pole, a finger double axis tracker derives its name. Normally, the 

array is spun around the top of the board to achieve the east-west 

oscillation. As there is no winding of the rope around at the pole, 

the vertically horizontal axis is fixed, enabling substantial 

flexibility in the cargo connection to floor equipment. 

Tip-tilt sensors may minimize up-sun shading and so enhance 

the total amount of energy captured. The stem (the yaw axis) of 

an axis of rotation dual input tracker is horizontal to the floor, 

while a second axis (the elevations axis) is perpendicular to the 

central axis. The functioning is comparable to tip-tilt devices, 

but the grid is rotated for constant monitoring in an unique 

manner. They employ a big ring put on the soil with the grid 

placed on a rollers instead of spinning the array from around top 

of the pole. The key advantage of this layout is that even the 

array's load is dispersed throughout a section of the ring. For 

dual-axis sun track, the impact factors evaluation of the best 

orientation distance from the sun. Fixed panel, single axis 

following in east-west, major segment tracking in north-south, 

or a dual axis track employing both tip-tilt and flight tracking 

were all explored in this work. The data demonstrated showed 

timing error, latitude, azimuth the tilt angles of the photoelectric, 

reflectivity, and nanocomposite translucent coefficient are the 

impacting factors. 

Based on image analysis of bar shadowing, a computer tracking 

approach for a solar array with two stationary degrees of 

freedom. To generate an optimal picture of direct solar 

deflections, the concept was related to computer photo editing of 

a bar shadowing. The system was untouched by the photovoltaic 

dish's geographical location or periodic modifications including 

daily or monthly limits. A rising dual-axis tracking system that 

relies on a hybrid technique for concentrated light transmission 

through fibers. This system featured a two-stage tracking 

mechanism that comprised a coarse modification based on a 

location computing algorithm and a precise correction 

employing a proprietary photosensitive sensor. Optical fibres 

were applied in this device to monitor concentrated sunlight 

with precision. The usage of photographic arrays in proximity 

leads in a greater resolution of something like the solar sensor, 

and is an advantage of this design. The device tracked the sun's 

focal point with a position accuracy of the less than 0.3 mm and 

a monitoring angle resolution of 0.1°, per the results. Utilizing 

nanosat technology, design a small-scale the double sun tracking 

system. 

The pv collector was inserted first in any orientation, and the Pv 

had to look for and stop at the photovoltaic cell's highest gain. 

From 0600 h to 1800 h, the operation was repeated each 30 

minutes. Speed, voltage, and voltage were all measured at these 

sites. The motors are regulated using a feedforward system. The 

performance of minimal photovoltaic systems is just being 

modelled. Using as outputs, a theoretical model was utilized to 

explore the behavior of designed to work systems in terms of 

temperatures, energy density, and fuel yield. The device, known 

like double sun innovation, was built by merging a dual axis 

mechanism with a standard crystalline Si-module. In compared 

to fixed panels, the results revealed this double sun tactic 

improved efficiency by up to 88 percent. A solar burner with a 

parabolic form and an automatic two-axis light tracking system. 

Walking in the hot sun to achieve frequent tracking and 

confronting of solar energy cooker that is no longer required 

with the heat source with automated vertical axes. The findings 

of a continuously for 3 experiment done from 8:30 to 3:30pm 

p.m. in 2008 demonstrated that the temperature inside this 

cooker's tube attained 90 celsius on average summer occasions 

when the world's highest air temperatures was 36 degrees 

Celsius. The review of both the control algorithm for a dual 

single axis solar tracker in a solar array. This study demonstrates 
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a solar tracking system without use of sun sensors. Two motors 

altered their orientation of both the photovoltaic arrays in x and 

y axis to follow the sun. A microcontroller was in place to 

manage these motors. The nonlinear solutions are obtained using 

controller. Per the simulation data, tracking enhances efficiency 

by about 40 percent when opposed to a stationary panel. A solar 

tracking system that can watch the sun for both directions. 

The design and development of a gender fluid tracker that could 

spin for both azimuth as well as altitude directions formed 

component of the research effort. The intensity and wavenumber 

of sun light, and that are two influencing factors of power 

generation, were addressed in detail. The data indicated that the 

productivity of the tracker is substantially greater than even a 

fixed panel, but that the total cost of both the tracker is relatively 

low. A two-axis sun tracking system to boost the efficacy of 

parabolic trough collector. With two axis rotations to the sun, a 

parabola trough is employed. The data reveal that a parabolic 

collector produces more electricity than a flat collector. 

Experimentation with solar pv array tilt angle and measuring 

performance. Advanced software models were constructed to 

analyze the sun's change of course during the year and estimate 

the ideal angle for the solar tracker to obtain optimum energy 

output throughout the year. To anticipate the optimal angle, two 

modeling approaches were tested. Five panels were deployed on 

a single axis to scan azimuthally with incident angle of 20°, 25°, 

32° (latitude), 40°, or 50° for the study. This panel was a 

stationary control panel with just a geographic tilt of south. The 

data were gathered over the duration of a year, as well as they 

discovered that a greater slant panel (50°) provides more 

electricity all year than PV Watts' simulation, which suggests a 

32° tilt. 

3. CONCLUSION  
As opposed to ordinary fixed boards, new plans in sun global 

positioning frameworks have permitted the production of 

various sun powered warm and photovoltaic frameworks for a 

wide scope of uses as of late. Planetary groups that follow the 

sun's course for the duration of the day assemble considerably 

more sun oriented energy and, therefore, produce altogether 

more result power. The primary sorts of sun global positioning 

frameworks delivered during the most recent 20 years were 

audited in this article. These sun GPS beacons have been 

ordered as single pivot and double hub, separately, in view of 

their rotational mode. Contingent upon the actuator, it very well 

might be classed as a functioning or latent tracker. Every 

strategy's sub divisions and central ideas have been analyzed. In 

general, the discoveries of this review show that the double 

pivot azimuth and elevation global positioning framework is 

more productive than past following techniques. In any case, a 

solitary pivot global positioning framework is more practical 

and adaptable than a double hub global positioning framework. 

Later on, the data in this article will be useful in picking an exact 

and explicit tracker dependent on the spot, accessible space, and 

expected expense. The discoveries of this review might be 

utilized to upgrade the plan elements of different sorts of sun 

oriented global positioning frameworks to build execution. Sun 

oriented following's essential commitment is to give more 

proficient, rewarding, and clean power later on.  
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