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Abstract:The designed project measures different 

solar cell parameters like voltage, current and 

temperature by using multiple sensor data 

acquisition. The project uses a solar panel to 

monitor sunlight and Arduino board which has 

ATmega family microcontroller attached to it. The 

project requires an a voltage divider to measure 

voltage and a temperature sensor to measure the 

temperature. These measurements are then 

displayed by the microcontroller to a LCD screen. 

Thus this system allows user to effectively monitor 

solar parameters using this system. All the 

parameters displays on App through Wifi. Here 

using one water pump for agriculture purpose . it 

will on depending on the our requirement. 

I.INTRODUCTION 

The solar photovoltaic (PV) energy system 

directly converts the sun photons energy to 

electricity through the solar cells. Solar cells are 

made from light sensitive semiconductors that use 

photon energy to dislodge electrons to drive an 

electric current. The two broad classifications of 

photovoltaic modules are the mono-crystalline and 

poly-crystalline. Polycrystalline solar cells are 

formed from multiple silicon crystals while mono-

crystal line solar cells are made from a single 

silicon crystal and they usually have higher 

efficiency (Yamaguchi, 2003). The output of power 

generated from a solar cell largely depends on 

weather conditions most especially the solar 

irradiance and air temperature (Osueke et al., 2013; 

Ibrahimetal., 2015). The recent development in 

energy sector have shown that solar-energy market 

is oneof themost rapidly expanding renewable 

energy markets in the world (Adib et al., 2015). 

Presentlythere is significant increasing in demands 

for remote monitoring and control equipment for 

solar-energy applications. The advancement in the 

solar cell technology has led to the development of 

a moreefficient, flexible and lighter PV cells named 

smart solar cells (Luque and Hegedus, 2011; 

Battersby, 2019). Solar manufacturing company 

now embeds electronics such as power optimizers, 

microDC-to-DC converters, and condition 

monitoring devices in the solar PV modules. The 

monitoring and measurement of solar PV 

parameters and site condition has some importance 

in evaluating the performance of existing solar 

installations, advanced system monitoring and the 

predictionoffuture generation (Diagne et al., 2013; 

Shamim et al., 2015; Verbois et al., 2018; 

Ghasempouretal., 2019). They also aid in decision 

making, product development, system 

maintenance, andmany other applications. A solar 

PV energy system requires reliable means of data 

acquisition of all the electrical and meteorological 

data for condition monitoring, and evaluation of the 

system performance. Acquiring such data has been 

capital intensive when state of the art equipment is 

to be installed at the site and there is a concern of 

reliability over the use of satellite data in place of 

site data. This study involves the development of 

low-cost Arduino-based solar photovoltaic 

parameter-measuring system with data logger. The 

developed system successfully measures the solar 

photovoltaic parameters such as incident light 

intensity, voltage, current, and temperature.  

Due to the rise of global warming and extreme 

weather conditions, many existing countries have 

forced to look after the alternative sources in order 

to reduce dependence on fossil based fuels like coal 

and etc., solar energy is one of the most promising 

renewable resources which is currently being used 

all over the world to contribute for making rising 

demands of electric power. Solar power is a 

conversion of sunlight into electricity, the sunlight 

is collected either directly by using photovoltaics 

(PV) or indirectly using concentrated of the solar 

energy. Photovoltaics was initially used as a power 

source for a small and medium size applications. It 

is powered by a single solar cell to a remote homes. 

As the cost of solar electricity has fallen, the 

number of solar photovoltaics systems has grown 

into millions. Solar power stations produces 

hundreds of mega watts. Solar PV is becoming 

inexpensive and becoming low carbon technology 

to harness renewable energy from the sun. The 

purpose of this project is to improve the power 

collection efficiency with developing the track of 

solar panel. In order to maximize the generation of 

output power of the solar panel arduino is used. 

Concentration of solar energy from the sun using 

light rays is a point by using lens (or) mirror and 

tracking system . the light from the sun also 

produce heat . 

1.1 IOT TECHNOLOGY 

 The internet of things (IoT) is a computing 

concept that describes the idea of everyday 

physical objects being connected to the internet and 
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being able to identify themselves to other devices. 

The term is closely identified with RFID as the 

method of communication, although it also may 

include other sensor technologies, wireless 

technologies or QR codes. 

INTERNET OF THINGS 

 Connecting everyday things embedded 

with electronics, software, and sensors to internet 

enabling to collect and exchange data without 

human interaction called as the Internet of Things 

(IoT).The term "Things" in the Internet of Things 

refers to anything and everything in day to day life 

which is accessed or connected through the 

internet. 

 

Fig: Internet of Things 

II.LITERATURE SURVEY 

Solar energy is available abundant in the 

tropics, like in Indonesia. Its prominent utilization 

is for electrification in remote and rural areas by 

using the solar home systems (SHS) of low to 

medium power capacity. The SHS may form a 

standalone photovoltaic (PV) system, which easily 

installed due to the use of off-the-shelf modular 

components including solar modules and balance of 

system, i.e., solar charge controller (SCC), battery 

storage and DC/AC inverter [1]. More recently, 

application of the grid-connected SHS becomes 

popular for the urban/populated areas in 

perspective of sustainable development and 

favorable regulated tariffs of imported/exported 

electrical energy between the local PV power 

plants and the national grid. The PV systems 

require to install in open spaces with direct 

exposure to the Sun by avoiding shading effects 

from surrounding objects, i.e., buildings and 

vegetation. Meanwhile, electricity generated by the 

PV systems strongly depend on the ambient 

environmental conditions such as solar irradiance, 

air temperature, relative humidity, local wind speed 

and direction, and dust deposits [2]-[4]. The PV 

systems can supply DC and AC loads, and their 

related performance parameters include voltage, 

current, panel temperature, and power [5]. Type of 

the PV used affects the electrical performance by a 

10-16.2% conversion efficiency from incident solar 

radiation into electricity. The PV panel temperature 

increases significantly due to the heat released from 

the rest of the incident solar radiation hence 

reducing the PV efficiency of the panel [6]. The PV 

systems work during long time periods and 

generate a lot of data. The traditional data 

collection employs a manual method with 

conventional instruments such as multimeters and 

thermocouples, which is a time-consuming process. 

A correct reading by the user is difficult to obtain 

due to the rapid change of the environmental 

conditions. Automatic-sensor based data 

acquisition (DAQ) systems thus become mandatory 

and provide quick response and accuracy in real-

time instead of the manual measurement for both 

monitoring the PV system performance and storing 

the data. The monitoring of the PV system 

parameters help to ensure the system health, deliver 

information about the energy potential, energy 

extracted, operating temperature analysis of 

different of faults that might occur, and associated 

energy loss, and reduce expenses by assisting 

detection of any flaw in the PV system [7]-[10]. 

III. DESIGN OF HARDWARE  

 This chapter briefly explains about the 

Hardware implementation of  . It discuss the circuit 

diagram of each module in detail.   

ARDUINO: 

                          The most common version of 

Arduino is the Arduino Uno. This board is what 

most people are talking about when they refer to an 

Arduino. The Uno is one of the more popular 

boards in the Arduino family and a great choice for 

beginners. There are different revisions of Arduino 

Uno, below detail is the most recent revision 

(Rev3 or R3). 

The Arduino Uno is a microcontroller board based 

on the ATmega328. It has 14 digital input/output 

pins (of which 6 can be used as PWM outputs), 6 

analog inputs, a 16 MHz ceramic resonator, a USB 

connection, a power jack, an ICSP header, and a 

reset button. It contains everything needed to 

support the microcontroller; simply connect it to a 

computer with a USB cable or power it with an 

AC-to-DC adapter or battery to get started.  
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Fig ArduinoUno R3 Board 

4.9. POWER SUPPLY: 
The power supplies are designed to convert 

high voltage AC mains electricity to a suitable low 

voltage supply for electronic circuits and other devices. 

A power supply can by broken down into a series of 

blocks, each of which performs a particular function. A 

d.c power supply which maintains the output voltage 

constant irrespective of a.c mains fluctuations or load 

variations is known as “Regulated D.C Power Supply”. 

 

 

 

Fig:4.4.  Block Diagram of Power Supply 

LCD: 

 A model described here is for its low price 

and great possibilities most frequently used in 

practice. It is based on the HD44780 

microcontroller (Hitachi) and can display messages 

in two lines with 16 characters each. It displays all 

the alphabets, Greek letters, punctuation marks, 

mathematical symbols etc. In addition, it is possible 

to display symbols that user makes up on its own. 

Automatic shifting message on display (shift left 

and right), appearance of the pointer, backlight etc. 

are considered as useful characteristics. 

Fig:. LCD 

TEMPERATURE SENSOR (LM35): 

in order to monitor the temperature 

continuously and compare this with the set 

temperature preprogrammed in the microcontroller, 

initially this temperature value has to be read and 

fed to the microcontroller. This temperature value 

has to be sensed. Thus a sensor has to be used and 

the sensor used in this project is LM35. It converts 

temperature value into electrical signals.  

LM35 series sensors are precision 

integrated-circuit temperature sensors whose output 

voltage is linearly proportional to the Celsius 

temperature. The LM35 requires no external 

calibration since it is internally calibrated. . The 

LM35 does not require any external calibration or 

trimming to provide typical accuracies of ±1⁄4°C at 
room temperature and ±3⁄4°C over a full −55 to 
+150°C temperature range.  

 

ROLE OF LM35: 

In this project, the temperature is to be monitored 

continuously and if the temperature exceeds the set 

value preprogrammed in the microcontroller, a 

buzzer indication is provided in the circuit to alert 

the people in the industry to stop the process 

immediately. Thus the temperature sensor LM35 

has to read the temperature continuously and the 

microcontroller has to compare this temperature 

value with the set temperature preprogrammed in it. 

When this temperature exceeds the set value, the 

microcontroller sends an indication to the buzzer 

which gives a loud noise. 

 

 

 

Journal of Engineering Sciences Vol 13 Issue 09,2022, ISSN:0377-9254

www.jespublication.com Page 496



VOLTAGE SENSOR: 

This module is based on resistance points pressure 

principle, and it can make the input voltage of red 

terminal reduce 5 times of original voltage.The 

max Arduino analog input voltage is 5 V, so the 

input voltage of this module should be not more 

than 5 V x 5 = 25 V ( if for 3.3 V system, the input 

voltage should be not more than 3.3 V x 5 = 16.5 V 

).Because the Arduino AVR chip have 10 bit AD, 

so this module simulation resolution is 0.00489 V 

(5 V / 1023), and the input voltage of this module 

should be more than 0.00489 V x 5 = 0.02445 V. 

 

SOLAR PANEL: 

Solar panel refers either to a photovoltaic (PV) 

module, a solar hot water panel, or to a set of 

solar photo voltaic modules electrically connected 

and mounted on a supporting structure. A 

PV module is a packaged, connected assembly 

of solar cells. Solar panels can be used as a 

component of a larger photovoltaic system to 

generate and supply electricity in commercial and 

residential applications. Each module is rated by 

its DC output power under standard test conditions, 

and typically ranges from 100 to 320 watts. 

The efficiency of a module determines the area of a 

module given the same rated output – an 8% 

efficient 230 watt module will have twice the area 

of a 16% efficient 230 watt module. There are a 

few solar panels available that are exceeding 19% 

efficiency. A single solar module can produce only 

a limited amount of power; most installations 

contain multiple modules. A photovoltaic system 

typically includes a panel or an array of solar 

modules, an inverter, and sometimes 

a battery and/or solar tracker and interconnection 

wiring. 

 

RELAYS 

We know that most of the high end 

industrial application devices have relays for their 

effective working. Relays are simple switches 

which are operated both electrically and 

mechanically. Relays consist of a n electromagnet 

and also a set of contacts. The switching 

mechanism is carried out with the help of the 

electromagnet. There are also other operating 

principles for its working. But they differ according 

to their applications. Most of the devices have the 

application of relays. 

Why is a relay used? 

The main operation of a relay comes in places 

where only a low-power signal can be used to 

control a circuit. It is also used in places where 

only one signal can be used to control a lot of 

circuits. The application of relays started during the 

invention of telephones. They played an important 

role in switching calls in telephone exchanges. 

They were also used in long distance telegraphy. 

They were used to switch the signal coming from 

one source to another destination. 

Relay Basics 

The basics for all the relays are the same. 

Take a look at a 4 – pin relay shown below. There 

are two colours shown. The green colour represents 

the control circuit and the red colour represents the 

load circuit. A small control coil is connected onto 

the control circuit. A switch is connected to the 

load. This switch is controlled by the coil in the 

control circuit. Now let us take the different steps 

that occour in a relay. 

 

Relay operation 

CURRENT SENSOR 

A current sensor is a device that detects electric 

current in a wire and generates a signal 

proportional to that current. The generated signal 

could be analog voltage or current or even a digital 

output. The generated signal can be then used to 

display the measured current in an ammeter, or can 

be stored for further analysis in a data acquisition 
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system, or can be used for the purpose of control. 

More information on current sensors can be 

found here. 

 

ESP8266 WIFI  

The ESP8266 is a low-cost Wi-Fi microchip with 

full TCP/IP stack and microcontroller capability 

produced by Shanghai-based Chinese 

manufacturer, Espressif Systems.
[1]

 

The chip first came to the attention of 

western makers in August 2014 with the ESP-

01 module, made by a third-party manufacturer, 

Ai-Thinker. This small module allows 

microcontrollers to connect to a Wi-Fi network and 

make simple TCP/IP connections using Hayes-style 

commands. However, at the time there was almost 

no English-language documentation on the chip 

and the commands it accepted.
[2]

 The very low 

price and the fact that there were very few external 

components on the module which suggested that it 

could eventually be very inexpensive in volume, 

attracted many hackers to explore the module, chip, 

and the software on it, as well as to translate the 

Chinese documentation.
[3]

 

The ESP8285 is an ESP8266 with 1 MiB of built-

in flash, allowing for single-chip devices capable of 

connecting to Wi-Fi.
[4] 

 

Light-emitting diode (LED) 

Light-emitting diodes are elements for light 

signalization in electronics. They are manufactured 

in different shapes, colors and sizes. For their low 

price, low consumption and simple use, they have 

almost completely pushed aside other light sources- 

bulbs at first place. They perform similar to 

common diodes with the difference that they emit 

light when current flows through them. 

 

 

IV. PROJECT DESCRIPTION 

 This chapter deals with working and 

circuits  of “SOLAR Power monitoring”. It can be 

simply understood by its block diagram &circuit 

diagram. 

 

WORKING:  

There are Power Stations for Maintaining or 

Monitoring the Power Circuits or Parameters 

related to Solar Panel. Parameters like Voltage, 

Temperature, Light Intensity and Current, which 

are important to monitor. The Monitoring of these 

parameters are also important in Households too. 

So, here we discuss on how to Monitor Solar Panel 

Parameters. 

Figure  shown the block diagram of the research 

and the complete of simulation circuit for this 

project that have been develop by using Proteus 8 

Professiona. In this simulation circuit, it consist 

three main parts : the voltage divider, the LED light 

indicator, wifi, Voltage sensor and the LCD screen 

display. The power generated from the solar panel 

is 12V approximately. In this project, the main 

controller are use the Arduino Uno and its need the 

power supply . The power supply for this controller 

is 5V. Then, the Arduino Uno must have coding for 

it to function as desired. Lastly, the LCD is to 
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display the output that have written in the coding 

inside the Arduino Uno. . We studied that, using 

IoT technology, user can itself monitor and control 

the devices in the agricultural field as per our 

application.  

 

CONCLUSION  

In the conclusion, the project is achieve all of the 

objective are : to measure solar panel parameter 

such as the voltage and current. Using the 

temperature sensor that sense the changes, for the 

voltage parameter was by using the voltage divider 

method in order to reduce the maximum value of 

the solar panel to the voltage value suitable for the 

Arduino of power supply and lastly the current 

parameter was by using the current sensor module. 

Next, to find the best position and time for the solar 

power effectively energize the electricity. The data 

from measurement part shows that the best position 

of the solar panel effectively energize was the 

sunrise position with the highest voltage value 

which is14.75V at time am have been recorded t 

this time the light intensity was lux and the 

temperature was at astly to develop a portable 

device for measuring the solar energy can be 

achieve with developing the light in weight of the 

casing of the device and the neat arrangement of 

the electrical component inside the casing. . We 

studied that, using IoT technology, user can itself 

monitor and control the devices in the agricultural 

field as per our application.  
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