
Plc-based solar energy automatic
tracking system

What is a solar tracking system?

This is the true position of the sun as seen from an observer on the surface of the earth. From fig. A solar

tracking system refers to a system which is able to track the movement of the sun throughout the day for

maximum energy efficiency and have it at a perpendicular angle to the plane of the solar panel.

 

Why should you use Siemens plc for automatic solar tracking?

CPU and the programming tools allow users to design autonomous industrial processes and solve automation

problems. Based on this specific application and its user-friendly programming tool and troubleshooting

solutions,Siemens' PLC hardware and software were found to be the right fit for the automatic solar tracking

application in this project.

 

Can a single axis three-position system improve solar tracking efficiency?

Data analysis from research shows that even a single axis three-position system can increase efficiencyand

make solar tracking a worthwhile endeavour. Automated tracking,Linear motors,PLC,Solar tracking,Solar

panels. Figure 1. Sun vector components in a diurnal circle course of the sun (Prinsloo &

 

How accurate is solar tracking?

When in range,the system has a tracking accuracy of &#177;1&#176;. Data analysis from research shows that

even a single axis three-position system can increase efficiency and make solar tracking a worthwhile

endeavour. Automated tracking,Linear motors,PLC,Solar tracking,Solar panels. Figure 1.

 

Can linear motors be used to create a solar tracking system?

This thesis project aimed to explore the programming of linear motors in an attempt to create a solar tracking

panel system,and to examine the value of sun tracking as opposed to fixed panels. The program described in

this paper utilizes Siemens' adaptation of a sun tracking algorithm to create single and dual axis tracking.

 

How does Siemens s7-1214 solar tracking system work?

The Siemens S7-1214 DC/DC/DC PLC controls the rotation of the dual axis solar tracking system. Four LDRs

are used to detect the sun position in the skyand make the tracking system follow it,ensuring that the solar

radiation is perpendicular on the photovoltaic panel surface. The proposed approach is compared to a fixed

panel system.

In this paper, automatic solar tracking system is implemented using DELTA PLC which tracks the sun more

effectively with its simple and precise control structure in all environmental conditions. The automatic solar

tracker maneuvers solar panel towards the sun to extract maximum energy during the day time.

A dual solar tracking system based on a light to frequency converter using a microcontroller ... developed a
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two axes tracking system based on a micro-PLC where they divided the day into four time intervals by which

they could rotate the system where it rotates for a short burst and stops for longer period depending on the

pre-programmed ...

This research paper presents the design, implementation, and performance evaluation of a single-axis solar

tracking system (SASTS) employing Siemens programmable ...

PLC based dual axis tracker for automatic solar tracking and Precise control of the stepper motors is possible

by using the PLC. Sun is a low cost source of electricity and instead of using the generators; solar panel can

convert direct sun rays to electricity. Conventional solar panel, fixed with a certain angle, limits there area of

exposure from sun due to rotation of Earth.

Figure 2 shows that the number of publications per year based on Scopus data with the keywords ''solar

tracking system'', ''photovoltaics'', and ''renewable energy'' has increased annually and continues to rise. These

data are shown from 2000 to 2024 (June). After conducting the statistical analysis, the plotted figure shows

how the research in solar tracking technology ...

The document summarizes a research paper on a microcontroller-based automatic solar power tracking

system. The system aims to increase the efficiency of solar panels by keeping them aligned with the sun''s

position ...

PV) panel to generate energy approximately follows the intensity of the sunlight on the panel. A dual-axis

solar programmable logical controller (PLC) based automatic solar tra ...

This study describes a system that uses the Programmable Logic Controller (PLC) to control the motion of a

two-axis sun-tracking surfaces. The present study was conducted to monitor the performance of system and

measure long-term values of global solar radiation on moving surfaces in Amman, Jordan. Results are

compared with those on a fixed surface tilted at 32&#176; ...

A paramount advantage of employing a solar tracking system lies in its capacity to augment electricity

production, in contrast to a comparably sized static solar plant. Typically, the performance of a plant fitted

with a single-axis solar ...

track the sun during certain whether conditions. In this paper, automatic solar tracking system is implemented

using PLC which tracks the sun more effectively with its simple and precise control structure in all

environmental conditions. The automatic solar tracker manoeuvres solar panel towards the sun to extract

Sungur suggested a study on the analysis of the controller based solar tracking system for one year at Turkey

at 37.6&#176; latitude. The result shows the 42.6% of rise in output efficiency with two axes system as

compared to the fixed panels [7]. Sungur proposed a study on PLC based sun tracking system and fixed
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system.

This paper designs a biaxial solar ray automatic tracking system, which combines sun-path tracking with

photoelectric detection tracking. When the system is running, the weather condition is judged by

photosensitive resistance at first. The cloudy day adopted the sun-path tracking by getting the time date in the

clock module.

Batayneh et al. (2013) followed different approach by designing a fuzzy based two axis tracking system.

Though, the system looks to be promising from simulation point of view, it needs to be tested experimentally.

Bentahar et al. (2014) developed a solar tracking system based on LDRs using electro-optical tracking. They

reported that acceptable ...

of spherical solar cooker with automatic sun tracking system. Energy Convers. ... Design of PLC based

tracking system to maximize solar energy. conversion. In: proceedings of the 8th IEEE TEM ...

This paper presents the design and implementation of an experimental study of a two-axis (Azimuth and

Altitude) automatic control solar tracking system to measure the solar radiation in an ...

In harnessing power from the sun through a solar tracker or practical solar tracking system, renewable energy

control automation systems require automatic solar tracking software and solar ...

Another study in Ref. [11] used a two axes solar tracker based on MCU. However, the solar tracker system

determined manually the sun''s path trajectory based on solar position algorithm. The proposed system gave

better results in term of power consumption than the closed-loop tracking system especially during the cloudy

period [11].

The Siemens S7-1214 DC/DC/DC PLC is used to control the dual axis solar tracking system rotation. Four

LDRs are used to detect the sun ...

The solar tracker is used to orient various payloads toward the sun in order to trap the energy to the maximum

extent. Payloads can be photovoltaic cells, reflectors, lenses or other optical devices. This tracker circuit finds

the ...

This study planned and constructed a dual-axis solar programmable logical controller (PLC) based automatic

tracking system, as well as its management and signal conditioning. The suggested automated monitoring

system regulates the elevation and orientation angles of solar panels to keep them transverse to the sun at all

times.

The results indicate that there were increases in daily measured solar energy up to 19.7%, 23.3% and 24.5%

for the north-south, vertical and east-west tracking as compared with the fixed surface inclined 32&#176; to
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the south, but the results in Table 1 indicate that the daily measured solar energy on the two axes tracking

system is almost ...

Precision control of solar tracking systems ABB has developed solutions based on programmable logic

controller (PLC) that enables collectors, mirrors and panels to capture ...

Solar Radiation (W/m2) 1200 1000 800 Measurments by fixed system 600 Measurments by two-axis tracking

system 400 200 0 0 5 10 15 20 Daytime Hours Fig (10): Solar radiation Measurements Surplus energy at

tracking system with respect to a fixed system of PV panel was obtained by the following formula [5]: Energy

gain (%) = {(Ptracking - Pfixed ...

Earth. In pursuing to get the maximum energy converted from the sun, an automatic system is required which

should be capable to constantly rotate the solar panel. The automatic solar tracking system solves this

problem. There are single axis trackers and dual axis trackers. In this paper we will discuss PLC based dual

axis tracker. Dual axis

The capability of photovoltaic (PV) panel to generate energy approximately follows the intensity of the

sunlight on the panel. A dual-axis solar programmable logical controller (PLC) based automatic tracking

system and its supervisory and control system was designed and implemented in this paper. The proposed

automatic tracking system controls elevation and ...

Design and Implementation of PLC-Based Automatic Sun tracking System for Parabolic Trough Solar

Concentrator Jinping Wang 1,2, Jun Zhang2,Yanfeng Cui 2 and Xiaolong Bi 2 1 College of Energy ...

of an automatic solar tracking system. A prototype of the automatic multi-axis solar tracking system with a

new designed sun-position tracker mechanism and wireless supervisory and control system was designed and

implemented in this paper. The sun-position tracker mechanism was made of the PLC, DC motors, stepper

motor, LDR-sensors, and power ...

The so-called solar tracking system is a power device that allows solar panels to face the sun at any time and

allows sunlight to shine vertically on solar panels at any time, which can ...
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