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ABSTRACT  

This document aims to show the development of a prototype for a domotic application for a temperature control 

for an air conditioner. The application was developed through a Smartphone, using a wireless network for an air 

conditioner that allows modifying the temperature of the place, the turn on and turning off of the same, besides 

establishing the current temperature of the system with respect to the desired temperature of the same. For the Bluetooth 

transmission and web service for the connection with the Smartphone, a mobile application was developed using the 

eclipse software, using the C# programming language and the N-layer architecture, providing an optimal and efficient 

design method. The web service was performed through a local server using the Arduino free hardware platform that 

allows to store the temperature data every 10 minutes, in order to keep a record in a local database of the same, providing 

this way a page on which the desired temperature can also be controlled. Finally, as results an ON/OFF control system was 

obtained through a mobile application that provides the user with different ways of doing this control, as well as an 

alternative method of "IR" transmission that is independent of the mobile application. 
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1. INTRODUCTION 

Technological advances have led some teams 

used in the daily life of many people to stick around as an 

archaic technology. 

Mobile applications have become an 

indispensable tool for our daily lives, for many reasons, 

they allow us to communicate with each other anywhere 

we are, it also allows us to access the net and to countless 

applications made by companies or users for the comfort 

of the same. 

This article refers to the creation of an on/off 

digital control system for analogue air conditioners which 

do not have remote control to vary its temperature. This 

prototype monitors the current temperature, sets a Setpoint 

to the desired temperature, turn off and turn on the air at 

the time you want, all this oriented to the Internet of 

Things (IoT) and through the cell phone using a remote 

control communicated by the Bluetooth-Android-Arduino 

or IR-Arduino. 

With the development of this project was possible 

to realize a system that allows the air conditioners that do 

not bring remote control; be at the forefront of technology. 

The applications were made with different programs such 

as: Eclipse, Android studio or Visual Studio which present 

similar forms of operation. The communication by 

otherwise was made by two well-known forms; Bluetooth 

and infrared which have different but efficient ways of 

communication. 

 

2. MATERIALS AND METHODS 

The study that was carried out, implemented a 

totally digital technology which allowed remotely 

monitoring and controlling an analog air conditioner, 

through a Bluetooth or an Infrared transmitter. In addition, 

a control was carried out through a web server inside the 

Arduino board, together with a Wi-Fi module 

To performing the study on the changing 

technology of air conditioners took into account the 

variables presented in this prototype as are: the 

temperature measurement, the power of the air 

conditioners, the control system and transmission data. 

 

2.1 System analysis 

The types of air conditioners as are the analogues 

whose control is done by a knob or button to turn on and 

change the temperature. The most common voltages are at 

110 or 220 volts. For the prototype that was made, the 

temperature varies from 26°C to 16°C, the wire cable used 

was of 12 and the maximum current is 15A  at 110 V. 

 

2.2 Prototype design 

According to the state of the art previously 

exposed, since a suitable system was required to monitor 

and change variables of an air conditioner with mechanical 

control, by means of wireless transmission; so, an 

intelligent controller was needed where the transmission 

medium to converge and thus achieve precise control of 

the communication. In addition to this, it would allow to 

store the temperature and store it in an internal database to 

be shown in the cloud. 

To achieve these system specifications, the 

Arduino mega 2560 board was chosen due to its wide 

memory, good data storage capacity, as well as its 

numerous serial ports that are useful for communication 

between the sensors of the system and the same. 

Arduino also offers a variety of external boards 

that fulfill specific functions such as Ethernet, Bluetooth, 

Wi-Fi, LCD, GSM and can be coupled to the Arduino 

boards in a simple way. 
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Ports used: the ports used by the prototype vary 

according to the need of each element, function and 

module used. 

LCD: This element was chosen since it requires a 

visual aid with respect to the state of the air, current 

temperature and desired temperature. This system uses the 

ports Rs pin 12, Enable pin 11, D4 pin 5, D5, pin 4, D6 pin 

3 and D7 pin 2 for the connection of the LCD. 

Temperature sensor: to monitor the temperature 

of the environment DHT 11 was used, which uses a 

thermistor to measure the surrounding air, shows the data 

through of a digital signal in the data pin that after is 

processed by the library and then is decoded in form of 

temperature. For the communication between the sensor 

with the Arduino Mega 2560 card pin 6 was used. 

Bluetooth module: the communication with the 

Bluetooth module was made with the HC-05 module since 

it has a low power consumption, it has an easy 

connectivity, besides it has libraries focused on Arduino. 

The module transmits data to the Arduino Mega 2560 card 

through serial communication and uses the RXD and TXD 

pins which are connected to the Arduino board in pins 0 

and 1 respectively. 

Infrared sensor: This uses a proprietary Arduino 

library that decodes the signal emitted by the transmitter 

and transforms it into a unique numerical code, which 

makes it possible to differentiate each button pressed. The 

data of the receiver and the Arduino board are 

communicated through pin 8. 

Wi-Fi module: since a low power consumption 

module was required, as well as one that could be used as 

a server and that allowed connecting to a network through 

Wi-Fi. The module ESP8266 was chosen for these 

reasons. This module communicates with the Arduino 

Mega board through serial communication, using pin 46 

for the RX and pin 48 for the TX. 

The design of the control circuit will be included 

inside the air conditioning circuit. This was done using the 

AT-MEGA board, which is in charge of the control and 

readings performed by the system. The measurement of 

the temperature was carried out with a DHT 11 sensor, the 

power stage was made out with a 12 volt relay at 220 volts 

thus allowing the change of ON / OFF state in this stage, 

the transmission of the data was made by Infrared, 

Bluetooth and a web service. 

The infrared system stage was carried out with a 

sensor that reads the frequencies of the same and 

transforms them to data with that the system is 

subsequently controlled. 

By other way, for the transmission with 

Bluetooth a mobile application was used that directly 

connects the Bluetooth installed in the control card with 

the user's mobile phone. It allows storing the data of the 

temperatures every 10 minutes, as well as to control the 

system and send the respective temperature desired by the 

user to the control system. The mobile application is 

versatile, with a user-friendly interface and allows you to 

view a scheme of a remote control of the air conditioning. 

 
 

Figure-1. Elements used in the prototype. 

Source: author 

 

1. Analogue air conditioning 

2. Arduino one 

3. DHT11 temperature sensor 

4. Infrared sensor 

5. Bluetooth module for Arduino HC-06 

6. Relay 12 volts at 220 volts 

7. Wi-Fi module ESP8266 

8. Android mobile phone 

 

For the power control system, a relay was used to 

turn on the air conditioning, at the same time the cooling 

unit is turned on. It is necessary that the power stage has 

protection, since if any error occurs in the system, damage 

must be avoided in any of the other devices used. This 

power stage was designed as in Figure-2. It is shown in 

order to increase the efficiency of the circuit. 
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Figure-2. Power stage of the prototype. 

Source: Author 

 

3. RESULTS AND DISCUSSIONS 

For the correct functioning of the system 

according to the implemented design; the elements of 

control, communication and remote control with the 

mobile application are those shown below. 

 

3.1 Final control system 

The elements used for the air conditioning control 

system are those shown in Figure-3. Where the power 

stage, the Arduino, the data transmission systems and the 

temperature sensor are included. 

 

 
 

Figure-3. Final design of control system. 

Source: Author 

 

 
 

Figure-4. Final design of the prototype. 

Source: Author 

 

3.2 Power stage 

In this power control system a 5V relay 

conditioned by a circuit mentioned above was used. The 

temperature control system will have its own relay, which 

will automatically control the air conditioning through its 

set points. 

 

 
 

Figure-5. Power stage of the system. 

Source: Author 

 

3.3 Control through the mobile application 

The first thing to do before starting to transmit 

data to the prototype is to synchronize the Bluetooth 

module of the controller with the Bluetooth of the cell 

phone. Once synchronized, the mobile application is 

initialized. For the part of the Wi-Fi module it is necessary 

to connect to the local network that the ESP8266 server 

provides. For the remote connection its need to be 

connected or have internet service, for this application in 

Figure-6. The environment and the interface of the same 

are shown: 
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Figure-6. Mobile application interface. 

Source: Author. 

 

3.4 User manual 
It is necessary for the user to comply with a series 

of requirements that must be met before the application 

can be used, such as: 

Select the transmission mode you are going to 

use, that is, choose between Bluetooth and Wi-Fi. 

In the case of selecting the Bluetooth mode, you 

must connect the mobile application with the Bluetooth 

module of the controller; this is the first stage before doing 

any type of operation. Finally, perform any of the 

available actions: Turn on or off the device, initially the 

application is configured to reach a cooling temperature of 

17 degrees, however it can set the temperature to any since 

it is in the operating range of the air conditioner. 

In the case of selecting the Bluetooth mode, you 

must connect the mobile application with the Bluetooth 

module of the controller; this is the first stage before doing 

any type of operation. Finally, perform any of the 

available actions: Turn on or off the device, initially the 

application is configured to reach a cooling temperature of 

17 degrees, however it can set the temperature to any since 

it is in the operating range of the air conditioner. 

 

3.5 Infrared remote control 

The system of transmission and reception of data 

is used by a basic RGB light system commonly used by 

people, the infrared receiver of that system was adapted 

with the control system, and the remote control of it was 

used for remote control of the system implemented, in the 

Figure-7. It can be seen the infrared remote control used. 

 

 
 

Figure-7. Infrared remote control. 

Source: Author 

 

The buttons on the infrared remote control of the 

air conditioner used to control the temperature or to 

deactivate the circuit are the following: 

To turn on and off the system temperature the 

following buttons are used. 

To raise and lower the temperature to a desired 

temperature the following buttons are used. 

 

3.6 Conclusions 

Through this project it was possible to automate 

air conditioners with an old technology in order to achieve 

greater comfort for the daily living of the people. 

Successfully completed each and every one of the 

stages that were raised at the beginning of the project, 

taking into account that the control that was intended to be 

supplied to these remote systems was developed, the 

temperature was recorded and remote control was 

achieved by means of Bluetooth or infrared. 

The infrared and Bluetooth domotic control 

system for air conditioning was successfully implemented, 

thanks to the use of Arduino with these two interfaces. The 

importance of this lies in the great variety of possibilities 

that can be made using a development board like this. 

The creation of web applications with HTML5 

programming language facilitates the coupling with any 

mobile device, giving the possibility that the application 

can be seen from different devices through your web 

browser. In addition, by varying some parameters in the 

file made in HTML5 you can build an application capable 

of supporting different operating systems. 
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The development of this project contributes and 

encourages research towards the development of 

applications that reuse electronic systems, as is the case 

with analog air conditioners adjusted to domotic in order 

to reduce costs and improve the environment by reducing 

energy consumption. 
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