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ABSTRACT 
 
The advancement of solar power technology is considered one 
of many choices for meeting the increasing demand for 
energy worldwide. Solar energy is radiant light, and use of 
heat from the sun using technology such as photovoltaic 
technology which involves the use of semiconductors to 
directly convert sunlight into electrical energy has become a 
highly desirable choice. The electrical energy generated by a 
device for generating photovoltaic power can be used for a 
wide range of applications. A solar tracking system is the 
most appropriate technology for enhancing the solar cells 
performance by tracking the sun. Solar cell with a capacity of 
50 Wp solar and battery 7 Ah. Tests conducted for five days, 
each day of the test starting from06:00 AM to 06:00 PM 
andusing fourlight dependent resistor (LDR) sensor to track 
the sun by calculating the highest intensity. Experimental 
results show that the intensity-based dual-axis tracking system 
improves the overall efficiency. 
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1. INTRODUCTION 
 
Electrical energy is energy that is needed by humans in 
carrying out daily activities, and electrical energy is an 
integral part of supporting human life[1-3]. Electricity is one 
of the primary needs of the community, including in rural 
areas [4]. In recent years, the need for energy is increasing 
many folds, while the reserves of conventional energy are 
getting depleted at a rapid pace [5-7]. Fossil fuel resources are 
limited, and their use contributes to global warming due to 
green house gas emissions. Various studies are now leading to 
the development of alternative sources of energy, such as 
nuclear, solar, water , wind, biomass , geothermal and ocean 
wave energy [8-12].  

Besides being renewable, alternative energy sources are 
environmentally friendly energy sources (green energy) 
because they do not cause pollution, except nuclear energy 
[13]. A solar cell is a technology of utilizing solar energy by 
converting that energy into an electric current using a 
semiconductor device called a solar cell [13, 14]. Most solar 
 

 

cells are installed permanently with fixed elevating angles or 
commonly called static solar cells [15, 16]. These cause the 
solar cell can not absorb solar radiation optimally because the 
sun still travels in the east - west direction (called the 
pseudo-daily movement of the sun) and in the north - south 
direction (called the annual pseudo-solar movement). If the 
direction of solar radiation is perpendicular to the solar cell 
field surface, the absorption of solar radiation will be 
optimum. Therefore it takes an effort to guide the solar 
surface so that it is always perpendicular to sunlight. The 
method for directing the solar cell so that it always follows the 
direction of solar motion is known as the method of tracking 
the sun's direction [13]. 

2. MATERIALS AND METHOD 
 
Block Diagram System 
The tracker detects direct solar radiation falling on 
photo-sensors as a feedback signal to ensure the sun is always 
monitored by the photovoltaic (PV) panel. Because of their 
ability to follow the sun vertically and horizontally, dual-axis 
trackers require maximum solar energy levels. 

The dual-axis tracker works in the same way as the single 
axis. It is just a dual-axis tracker measuring the horizontal axis 
and vertical axis. The average power value proves that solar 
cell with dual-axis produces more power than static solar. The 
power efficiency calculated for the dual-axis tracker is said to 
be 25% higher than static solar cell [17, 18]. 

A solar tracker is a control circuit to regulate motor 
movements so that the sun's intensity received by the 
optimum solar cell. This happens when the solar cell board 
controls the direction of the sun continuously. In the morning 
the servo motor will move from east to west following the 
sun's direction based on 4 LDRs. In addition to moving 
horizontally from east to west, the solar tracker also follows 
the high position of the sun's angle in the sky, known as the 
dual-axis tracking method. Power output for a solar cell with 
dual-axis tracker and static solar cell tabulated for a day. 

Figure 1 shows the system implementation in its experimental 
results that validate the proper operation of the system.  
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Figure 1: Block Diagram System 
 
The solar tracker block diagram was shown in Figure 1. The 
main components of this system are LDR sensors, 
microcontrollers, servo motors, solar cells, and batteries. 
When sunlight hits the LDR sensor, the servo motor will be 
active. The sensor gives input to the microcontroller and from 
the microcontroller directly gives a command on the servo 
motor that will move the solar cell always to be perpendicular 
to the direction of the arrival of sunlight. The solar cell 
receives sunlight and then converts it into electrical energy by 
the solar cell. The electrical energy produced is stored in 
batteries for hydroponic purposes. 

 
3. RESULTS AND DISCUSSION 
 
Solar tracking mechanism is a critical factor in increasing 
power generation output by solar panel. The concept of the 
mechanical solar tracking system requires a motor to ensure 
that the PV panel is positioned correctly during the day 
regarding the sun position.The complete display of dual-axis 
solar tracker is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This solar tracker made in this study consists of the top, 
middle and bottom parts. The top is a solar cell that was 
supported by aluminium rods and equipped with a servo 
motor as a driver for the vertical rotary axis. The middle part 
of the tool is a servo motor which functions as a buffer as well 

as a drive for the horizontal rotating axis. The bottom is the 
base of the tool. 

 

 

 

 

 

 

 

 

Figure 2: The Display of Dual-Axis Tracking System 
 

The solar panel kept in the fixed position and the performance 
of the solar panel tested from 06:00 AM to 06:00 PM. This 
test is to determine the amount of voltage, current, and power 
obtained when the solar cell is fixed angle position 45° and 
then compare the results obtained with a solar tracker. Static 
solar cell testing is carried out for five days. Data retrieval 
recorded every hour. 

Solar tracker being tested by almost the same as static solar 
cell testing.The solar cell test equipped with a servo motor and 
microcontroller with programs and algorithms that have been 
designed to find at the highest intensity of sunlight. The 
comparative results of the performance curve of static solar 
cell and solar tracker shown in Figure 3.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

In this test the solar tracker and solar cell static stand side by 
side and parallel to get the sun's intensity from the same 
height. Static solar cells positioned at an angle of 45°. 
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Figure 3: Performance of Solar Panel with Solar Tracking System 
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Based on the data in Figure 3, increasing energy will be 
sought from the solar tracker method compared with fixed 
angel method by using the equation below. 

%	퐸푛푒푟푔푦	퐺푎푖푛 = Ʃ	 	 	 Ʃ	 	 	 	 	
Ʃ	 	 	 	 	

	× 100	% (1) 

The percentage of energy gain were obtained and tabulated in 
Table 1. 

Table 1: Energy Gain from the Testing 

 

4. CONCLUSSION 
 
The solar tracking research has done. Detailed comparative 
performance study of two types of solar tracking system, 
static and dual-axis has been carried out. It can be concluded 
that the power obtained from the solar tracker ishigher than 
static solar panel. The most significant power increase by 
comparing the tracker and static solar cell is 19.29 %, while 
the lowest power increase is only 8.96%. 
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