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Abstract.  A data logger is an electronic device that senses temperature, relative humidity, and other 
characteristics such as voltage and pulse by combining analog and digital measurements with 

programming methods. Thus, data acquisition systems (DAQSs) are frequently used in PV facilities to 

capture all system data to analyze and optimize plant performance. The major purpose of the project is to 
create a low-cost DAQS. The suggested monitoring system has been used to continuously gather and 

display the electrical output characteristics of a stand-alone PV system. PV produced voltage, current, and 

power are examples of such parameters. Furthermore, because the PV module short circuit current is 

directly proportional to the molar concentration, the global solar radiation may be determined by 
monitoring it. The proposed system is considered a good solution for collecting the system database to be 

ready for the analysis and optimization of the PV plant’s performance. The configurations of software and 

hardware of the proposed system are presented, and the proposed system's performance is tested when 

integrated with a small size PV system.  

1 Introduction 
PV modules' energy conversion efficiency has 

significantly increased. By utilizing modern 

technology, it has already risen to 40%. Multi-junction 

solar cells are one example of such technology [1]. As 

a result, PV systems have become an important source 

of energy in the generation of electrical energy all over 

the world[2]. PV system installation costs are still 

expensive in developing countries. As a result, the 

optimal design, size, and performance analysis of PV 

systems are regarded critical issues [3-4]. 

Solar agricultural energy systems have exploded in 

popularity in recent decades. To fulfill people's needs, 

both on-grid and grid configurations have been devised 

[5-6]. Solar radiation is the system's energy source, 

which is transformed into electricity by solar panels 

and then either conserved in a battery for later use or 

instantly converted into AC by an inverter to power the 

load [7]. 

The efficiency of the entire system is generally 

determined by the efficiency of the solar panels. Many 

academics across the world are investigating its 

potential and dependability in converting solar energy 

into electricity. As a result, the power characteristic of 

solar panels is measured and assessed [8]. 

In recent years, most firms have claimed that their solar 

panels can last up to 25 years, based on a brief 

reliability test. However, a more thorough examination 

of its performance is required. 
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To attain this purpose, extensive information on 

operational output system data as well as solar 

irradiance information must be collected over a lengthy  

period. As a result, a data acquisition system (DAQS) 

has been deemed necessary for monitoring and 

collecting PV system data to assess its performance. 

DAQSs help to diffuse PV systems, especially in 

developing countries. The expense of commercial 

DAQS remains a barrier to the wider use of PV 

systems in developing countries [9]. 

The data logger is a device that can automatically 

measure the power characteristics of solar panels [10]. 

Any higher-level system requires the capacity to 

acquire data on instantaneous power use over a lengthy 

period. Many solar panel systems designed nowadays 

may be classified as smart or intelligent systems, both 

in terms of plugging and unplugging. The data logger, 

it may be claimed, must be able to work in both 

systems. Real-time monitoring connected to a PC, 

according to [10], is power-hungry and hence 

unsuitable for remote areas. A unique stand-alone data 

recorder device for solar panel energy systems is 

presented in this study. 

2 System Architecture 
According to a study of the components of this system, 

the ACS712-30A sensor is in series between the MPPT 

and inverter to measure the DC, the ACS753-100A 

sensor is in series with the inverter and the 4 relay 

module to also measure the current flowing to supply 

loads, for the temperature, luminosity, humidity 

sensors are linked with the solar panel, to measure the 
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battery voltage a voltage sensor is connected in parallel 

as shown in fig 1. 

 

To display the data captured by the sensors, two 

platforms are offered: one is used with a mobile phone 

or a computer or tablet to monitor the system remotely 

and to control the relays also remotely thanks to virtual 

buttons in the platform and the other is for LCD TFT 

touch screen assembled in a box, these two platforms 

are created using PHP, CSS, HTML, Javascript 

program, so in these two platforms can display 

temperature values, the voltage the currents the power, 

luminosity, humidity plus the curves too. 

 

So after the Arduino processes the values captured by 

the sensors, it sends this data to the Raspberry card by 

sequential commands and precisely in MY SEQUAL 

(database) is in the servo of the Raspberry and that it 

communicated by the PHP language with the site, the 

operating scheme is illustrated in fig 2: 

 

 

Fig. 1 Solar system equipped with DATA LOGGER

 

 

Fig. 2 Data logging process
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Fig. 3 Graphical user interface

3 Results and discussion  
In the proposed layout, It sets up a local HTTP server 

for you. PHP is a server-side programming language 

and a hypertext preprocessor. A server is required to 

host a website whenever one is built. When the request 

is produced, PHP assists in the interpretation of the 

pages and gives the page to the client. It can create 

dynamic web pages and interface with many database 

systems such as MySQL. 

Data must be saved in a database format once it has 

been created. The suggested system design makes use 

of the MySQL database. The Apache web server is 

supported by the Raspberry Pi running the RASBIAN 

operating system. MySQL databases and PHP 

programming are also supported. This greatly 

facilitates data transport. 

PCAN USB and USB for data storage are linked to the 

Raspberry Pi's USB hub. The USB hub is examined for 

attached devices when the Raspberry Pi boots. Data 

that the \sPCAN USB inputs are in serial format. This 

data is recorded as a \sCSV file for database 

administration, which is done using \sMySQL. This 

data is sent to the server using FileZilla and an external 

table. 

So for the curves, we have the Javascript language used 

and precisely the chart.js library. 

Js and Chart. Js are two JavaScript libraries that allow 

for graphical and interactive data visualization. These 

libraries bind data to an object and display it in a chart 

or table to make it easier to understand and analyze. 

 Fig 3 shows the DATA LOGGER GUI platform, 

While the first interface shown is the login interface 

shown in Fig 4, two admin users can change the status 

of loads in fig 5 remotely, however, the user does not 

have access to modify the state of the loads remotely. 

    

 

Fig. 4 Login interface
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Fig. 5 Loads interface 

 

 

 

 

Fig. 6 Luminosité and Solar irradiance curves 

 

 

 

 

Fig. 7: Temperature and humidity curves 

 

 

 

Fig. 8: AC and DC Current 

 

 

 

 

Fig. 9 DC and AC Power 

 

 

 

For data recording the PHP Excel library is used, it is a 

library that has been programmed in PHP and has a 

complete set of classes, which allows writing and 

reading in different spreadsheet file formats, such as 

Excel (BIFF). XLS, Excel 2007 (OFFICEOPENXML) 

.XLSX, CSV, LIBRE/OPENOFFICECALC .ODS, 

GNUMERIC, PDF and HTML. 

Then the data can be exported from the last hour or the 

last month from the platform according to our needs. 

Fig 10 shows the printed Excel file: 
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Fig. 10 exported file in excel format

 

Conclusion  
The work presented in this paper concerns the 

theoretical study and the realization of a DATA 

LOGGER system adapted by an MPPT command 

which ensures the continuation of the maximum power 

supplied by the PV generator. 

First, a detailed description is given on PV systems, 

and the importance of Data Acquisition to monitor the 

efficiency of the installation. 

In a second time, a presentation of the software and the 

hardware used for the realization of this system. 

Finally, the creation of the two platforms plus the 

display and export of data. 
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