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In this study, some parameters were measured during the production
phase of the electricity generated by the solar panel. Light, temperature,
humidity, voltage, current and power measurements were carried out
during the production of the electric energy of the solar panel.
Measurements were instantly transferred to the cloud technology. The
Internet of Things (IoT) is very popular today. Many objects can
communicate with each other. Measured data for objects can also be
analyzed on an instantly, hourly, daily, etc. basis thanks to cloud
technology. Renewable energy keeps updating the energy generation

system of the future and it is constantly developing. In this study, the
parameters measured in renewable energy systems were examined.

1. Introduction

It is important that the information used in automation
and industrial systems be used in real time. Different
systems are used to transfer this information in real time
[1]. These systems generally store the measured values
as a database or cloud-based. Thanks to this data, many
faults are prevented. Within the system efficiency, the
necessary values are obtained. These systems are often
called the Internet of Things (1oT).

Internet of Things (loT) is technologies that enable
sensors to transmit data generated by sensors attached to
objects wirelessly and control objects. Nowadays, it has
started to have a very important place by using a lot of
fields and has played an important role in the
development of this technology in various fields and it
continues to play important roles [2].

Usage rates of devices connected to the Internet are
increasing and we use in most areas. Today, there are
billions of devices connected to the Internet [3]. In recent
years, the Internet of Things (1oT) has begun to be used
in many areas, and some of them are smart houses. In
similar systems, the measured data is stored in the cloud
technology via different systems. With these records, it
is possible to instantly or later display the data presented
to the user's use [4]. Smart houses do not only control
data and control but also they are now in the process of

producing their own energy. One of the most commonly
used methods of producing their own energy is solar
energy.

Solar energy is an important renewable energy source.
The Wi-Fi system is an important system for control
systems in terms of speed and accuracy in solar panel
systems. By combining similar systems, instantaneous
monitoring of measured values, energy efficiency
detection and prevention of failures will be facilitated
[5]. Solar energy or photovoltaic systems are one of the
most important sources of renewable energy resources.
The charge control system in solar energy systems is the
heart of the system. If charge control is well done in
solar energy systems, system efficiency can reach 97-
98% [6]. There are many factors on PV panel power
output in photovoltaic systems, some of which are
surface temperature, panel position and electrical load
resistance [7].

This study is a combination of intelligent systems such
as the solar energy system, the Internet of Things, and
the Arduino microcontroller system.

2. Materials and Methods

In this study, DHT11 air temperature and relative
humidity sensor for the installed solar panel and
temperature and humidity measurements of the
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environment of the solar panel were made. The LDR
light sensor also was measured the light value of the
solar panel. The ACS709 current sensor was measured
the voltage and current values of the solar panel. With
the Arduino Due microcontroller card, the values from
the sensors were processed and transferred to the
database using the cloud technology, with the help of the
ESP8266-ESP-201 Wi-Fi module. The reason for using
Arduino Due is that the values read from the sensors are
processed more quickly and stably and the GPIO pins
work better with the ESP8266-ESP-201 Wi-Fi module
due to the operation with 3.3 volts. In the installed
system, the values read from the sensors are recorded
graphically in the database with the cloud technology.
These values can be examined on an hourly, daily,
monthly and annual basis. Figure 1 shows the block
diagram of circuit components.

DHT 11

(T)
LDR ARDUINO ESPBZSG-U
SENSOR DUE ESP201
ACS709
BATTERY
SOLAR CHARGING | BATTERY |—» INVERTER |—» LICHT
PANEL BULB
UNIT
SMARTPHONE
CHARGING
UNIT

Figure 1. Circuit Components Diagram

The installed solar panel system is a 140 Watt solar
panel. The electricity generated by the solar energy
charges a 12V 60Ah hour gel accumulator via the
charging circuit with a 10 A digital sun charge regulator.
The accumulator is connected to a 300 W inverter. 220V
5W three led bulbs and a socket and photocell relay
control are connected to the inverter. In addition, 12V /
5V six USB chargers are connected.

Figure 3. Charging and Wireless Data Transfer Station

For a more stable measurement, the wireless data
transmission system, the algorithm is drawn in Figure 4.
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Figure 4. System Algorithm
3. Results

With the installation of the system, the data transferred
to the cloud technology are transformed into graphics.
For example, the hourly data of air temperature, relative
humidity, light, current, voltage and power values are
shown in Figures 5, 6, 7, 8, 9 and 10.
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Figure 5. Data of Light
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Figure 6. Data of Relative Humidity
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Figure 7. Data of Air Temperature
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Figure 9. Data of Voltage
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Figure 10. Data of Power

As a result of this study, the current, voltage and power
values of the installed solar panel according to daylight,
temperature and humidity values were recorded in the
database via cloud technology. With these data, it is
possible to determine at which intervals the most
productive values can be reached. The measured values
are recorded instantly to the cloud technology thanks to
the Wi-Fi module.

As you can see from the figures, the measurements of
relative humidity, air temperature and light values as
well as the voltage, current and power values produced
by the solar system have been applied. In this way, the
efficient working data intervals of the system will be
determined and the efficiency of solar systems will be
improved.

4. Discussion

In today's technology, developments in renewable
energy and cloud technology have gained momentum.
The necessary calculations can be made to remove the
hot spot effect in the solar panel systems and obtain the
highest efficiency. By doing these calculations, studies
can be developed to determine the positioning and
turning angles of solar panels.

In addition, thanks to similar work, prototypes can be
installed and measurements can be made prior to solar
panel installation. These measurements will ensure that
more accurate information is obtained before installing
more powerful solar panels.
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