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ABSTRACT: This project focuses on developing an automated system for tracking the Sun and using 

its energy in order to protect the environment. The Sun will be intercepted by two LDR sensors 

positioned on the two extremities of the solar panel, to the East and West. Depending on the direction 

from which the Sun is registered, a motor will rotate the system automatically. A wind sensor is 

integrated so that when a value set as threshold is exceeded, the panel is repositioned parallel to the 

ground, to prevent the wind to cause damage to the system. 
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1. Introduction 

Solar energy is a supreme source provided by the Sun, which not only generates energy during 

the day but also powers the planet through solar particles called photons. Due to the rotation of the Earth 

around its axis, solar energy, although endless, is not consistently received at the same intensities. Based 

on calculations, it has been demonstrated that during the winter, solar energy can be captured over a 

period of 9 hours [1]. 

The objectives pursued within the project are increasing the production of electricity, 

protecting the environment through the use of renewable energy and reducing long-term costs for 

electricity. 

Table 1 presents a number of the competing products of the system, both at the prototype level 
and at the complex level. 

Table 1. The current stage of work in the field 
 

 
Fig.1. Solar tracker with one axis - prototype [2] 

 
Fig.2. Solar tracker with two axes - prototype [3] 
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Fig.3. Solar tracker with two axes [4] 

 

 
Fig.4. Solar tracker with two axes and online 

energy monitor[5] 

 

2. Efficiency analysis 

There are several differences between the two types of solar panels used for similar 

systems to the one intended to be realized. 

Monocrystalline solar panels have higher efficiency, produce more energy on cloudy 

days but their efficiency decreases by approximately 0.37-0.39% per degree Celsius 

temperature increase [6]. 

Polycrystalline panels have a more affordable price, about 10-15% lower compared to 

monocrystalline panels, their power output is less affected by temperature increases but they 

produce less energy on cloudy days [6]. 

Through a website created by the European Commission, the two methods of solar 

panel installation were analyzed: fixed installation directly on a support structure or with the 

ability to rotate based on the position of the Sun. 

In both cases the location where the system will be installed is set. For the analysis the 

Polytechnic University of Bucharest was selected and the panel type used was crystalline, 

encompassing both monocrystalline and polycrystalline categories, with a maximum 

photovoltaic power of 5 kWp and a loss percentage of 14%. 

For the fixed system, an inclination angle of 35 degrees and an azimuth angle of 0 

degrees facing South (with any interval between -90 and 90, where -90 is East and 90 is West 

[7]) were chosen. This configuration results in an annual energy production of 6414.5 kWh and 

a loss of - 22.08% [8]. The performance settings used for the calculations are represented in 

Figure 5 and the monthly results throughout the year are shown in Figure 6. 
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Fig.5. Performances set [8] 

 
Fig.6. Results [8] 

 

In the case of the solar tracking system, the exact same characteristics as the fixed system were 

set and significant differences were obtained. The annual energy production this time is 8208.24 kWh, 

with a system loss percentage of -21.48%. This loss is not a critical characteristic, but after several years 

of both types of systems operating under the same conditions, the percentage will increase and the 

differences between them will be much greater. The performance settings in this case are represented in 

Figure 7, the results obtained and the described earlier are shown in Figure 8. 
 

 
 

Fig.7. Performances set [8] 
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Fig.8. Results [8] 

 

3. Actual state 

3.1. Logic scheme 

Figure 9 represents the operating principle of the automatic control system for the 

solar panels. The wind speed is constantly monitored and if it exceeds a certain threshold, the 

system will position the solar panel parallel to the ground to prevent damage during strong 

storms. If this threshold is not reached, the system can operate under normal conditions and start 

recording light. If both sensors receive light, it means that the solar rays are perpendicular to the 

solar panel, so there is no need to change its position relative to the Sun. However, if only one 

sensor detects light, the motor will rotate the panel towards the light-dependent resistor (LDR) 

until both sensors simultaneously register light. If neither sensor detects light for a 

predetermined period, it indicates that it is night-time and the system needs to prepare for the 

next day by rotating back to the initial position. 

 
Fig.9. Logic scheme of the system 
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3.2. Designed device 

 

The system consists of the motors that will perform the two movements, rotation and 

translation, mechanical components that support the assembly, the two light sensors positioned 

on the two sides of the panel (East and West) and an anemometer that will measure the wind 

speed. 

 
 

Fig.10. Design of the system

 

Fig.11. System rotation method 
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4. Conclusions 

From the conducted research, it is notable that an automatic solar panel control system can 
achieve an energy production up to 12.8% higher than fixed systems, offsetting the initial costs. 

Future research focuses on integrating a telescopic arm support, so that when the 

anemometer detects high wind values, the entire assembly can lower to a safe level. 
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