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ABSTRACT

One of the things that can cause a waste of electricity from
operating air conditioning equipment, is the operation of the
equipment continuously, even though no one is in the room,
or the home owner forgets to turn off the air conditioning
equipment when leaving the house. For this reason, it is
necessary to create a system that can control the work of AC
equipment remotely, by applying the concept of the Internet
of Things (loT), where control is carried out via an android
smart phone device. These controls include on / off process,
operating modes and temperature settings, so that equipment
operation is more effective and can avoid wasting electrical
energy. The method used in this research is the prototyping
method, which includes the stages of literature studies, field
studies and data collection, the design stages of both software
and hardware design for system requirements, the
manufacturing stages of both hardware and software, and the
system work testing stage. The results show that the system
created can carry out the process of controlling the work of air
conditioning equipment remotely via an Android Smartphone
device, for the on / off process, setting the operating mode and
setting the temperature of the air conditioning equipment.
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1. INTRODUCTION

Things that can be done to minimize the waste of electrical
energy from operating air conditioning equipment, is in terms
of controlling the work of the air conditioning equipment.
Control can be done by adjusting the work of the air
conditioning equipment for the air conditioning process, based
on the number of people in the room [1] [2] [3] [4]. In
addition, regular maintenance of air conditioning equipment
must be considered, in order to get optimal work [5] [6] [7].
From the description of previous studies, in connection with
the process of controlling the work of the air conditioner, it is
still in the location where the air conditioner is installed. The
problem is that if the air conditioner forgets to turn it off and
continues to operate, it will have an impact on the
consumption of electrical energy and can cause a waste of
electricity. For this reason, it is necessary to make a system
prototype that can control the work of remote air conditioning
equipment, by utilizing the 10T concept, so that users can
remote wherever the user is if they forget to turn off the air
conditioner, in order to avoid wasting electricity.

The process of controlling the work of AC equipment
remotely is carried out via an Android smartphone media that
has been implanted with an Android application to control AC
work. Air conditioning equipment work control includes: On /
Off process, operating mode settings and temperature settings
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for AC equipment. The communication process between the
Android smartphone and the controller is done wirelessly via
a web server application.

In producing a work control system for loT-based air
conditioning equipment, the method used is the prototyping
method, where the stages begin with a literature study which
aims to obtain references in accordance with this research;
Android, where Android is a Linux-based operating system
designed for touch screen mobile devices such as smartphones
and tablet computers. In this study, android is used to create
an application program for controlling the work of loT-based
air conditioning equipment [8]; The Arduino uno can be
programmed with the Arduino software. At the ATMega328
on the Arduino there is a bootloader that allows you to upload
new code without using an external hardware programmer.
Arduino IDE is software written in Java. In this research,
Arduino IDE software is used as a medium in making
programs for the needs of loT-based air conditioning
equipment work control systems [9]; NodeMCU is an open
source 10T platform and development kit that uses the Lua
programming language to assist in making loT product
prototypes or can use sketch with the Adruino IDE. This
development kit is based on the ESP8266 module, which
integrates GPIO, PWM (Pulse Width Modulation), IIC, 1-
Wire and ADC (Analog to Digital Converter) all on one
board. In this study, NodeMCU ESP8266 is used as a
controller and data processor in an loT-based working control
system for air conditioning equipment [10].

The next stage is the stage of designing and making the
system, where at this stage the process of designing and
manufacturing hardware is carried out in the form of a system
block diagram and software in the form of a system work
algorithm. To get data related to the work of the system being
made, the system testing process is carried out.

Sudies related to this research are as follows:

1. Application of the Internet of Things (10T) in Learning at
UNISNU Jepara, conducted by Dias Prihatmoko, 2016,
where the research was carried out to produce an LED
Light Control System that can be used to control LED
lights automatically using the web [11].

2. Internet of Things (loT) System Based on Cloud
Computing in the Campus Area Network, which was
carried out by Oris Krianto Sulaiman et al., 2017. Results
In campus networks or known as campus area networks
are very good for handling networks within the campus
because they already exist redundancy in each connected
link, by using the Internet of Things system which is
integrated with cloud computing, the use of the campus
network in education can be better [12].
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3. Master Plan for Managing Distribution of Disaster
Assistance with the Concept of Internet of Things (IoT)
in North Maluku Province, which was carried out by
Mohamad Jamil et al, 2017. Results, can help the
community and local government in monitoring the
disaster distribution process, namely when a disaster
occurs or after a disaster. disaster, the process of
distributing aid will be easier to distribute to disaster
victims and on target, resulting in good governance
processes in disaster management, because the system is
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made using information technology media [13].

2. SYSTEM DESIGN

The system design is made in the form of a block diagram that
describes the relationship between input / output and the
controller, and represents the work of the system for the
process of controlling the work of air conditioning equipment
based on the Internet of Things (10T). The hardware design in
the form of a block diagram is shown in Figure 1.
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Fig 1: Block diagram system

The description of the Block diagram in Figure 1, is described

as follows:

1. Android smartphone, serves as a medium for controlling
the work of air conditioning equipment through an
embedded Android application.

2. The nodeMCU ESP 8266 controller functions as a data
processing center for controlling the work of air
conditioning equipment.

3. The web server functions as an intermediary medium for
communication between smartphone devices and
controllers for the work control process of air conditioning
equipment.

4. LCD screen, a display medium, to display information
about the process of controlling air conditioning
equipment.

5. IR (InfraRed) sensor, functions as a medium for sending
data from the controller to the air conditioning equipment
for controlling the work of the air conditioning
equipment.

6. DC power supply, serves as a medium for supplying
electricity to equipment: controllers, IR sensors and LCD
screens.

3. DESIGN AND DEVELOPMENT OF
SOFTWARE

For the work operation of the loT-based air conditioning
equipment control system, software is needed which includes:
software for system work to be embedded in the controller for
the work control process of air conditioning equipment,
software in the form of an android application for the process

of controlling the work of remote AC equipment and software
for the web server that functions as an intermediary for
controlling the smartphone to the controller or vice versa.

3.1 System Algorithm (flow chart) For

Controller Needs

Algorithm (flow chart) for controller needs, aims to describe
the order and function of the work control system of air
conditioning equipment, to control the work of air
conditioning equipment, in relation to on / off, setting work
mode and temperature regulation.

The description of the algorithm is as follows: When the
system is first activated, the controller will perform the system
setup and synchronization process, and will connect to the
web server. After the connection process with the web server
is complete, the controller will then read the data received
from the web server. The data that the controller receives
from the web server is related to the on / off process, the
operation mode setting process or the temperature setting
process of the air conditioning equipment. For example, if the
data received is data to activate the air conditioner, the
controller will process the data, then the controller will send
data to activate the air conditioner via the IR sensor and the
controller will display information via the LCD display that
the AC is active. after the process of activating the air
conditioner and the information process via the LCD display
is complete, the controller will read the data from the web
server. This process will run continuously, until the system is
disabled. The system flow diagram is shown in Figure 2.
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Fig 2: System Algorithm

connection with controlling air conditioning work. The data

needed is data that will be sent to the air conditioning
equipment as data for the on / off process of air conditioning,
on / off swing, setting fan speed and setting air conditioning

temperature settings. The air conditioning equipment used as

a testing medium was an air conditioner under the LG brand

with a capacity of %2 PK. Infrared sensor test data such as
those shown in Table 1.

Table 1. Infrared sensor test data

No | IR Sensor Data Function

1 0x880095E AC Activate

2 0x88C0051 AC Deactivate
3 0x8810001 Swing Activate
4 0x8810002 Deactivate Swing
5 0x8808109 Low Mode Fan

END
6 0x880812B Mid Mode Fan

7 0x880814D High Mode Fan

8 0x880815E Temperature Setting 16°C
9 0x880825F Temperature Setting 17°C
10 0x8808350 Temperature Setting 18°C
11 0x8808451 Temperature Setting 19°C
12 0x8808552 Temperature Setting 20°C
13 0x8808653 Temperature Setting 21°C
14 0x8808754 Temperature Setting 22°C
15 0x8808855 Temperature Setting 23°C
16 0x8808956 Temperature Setting 24°C
17 0x8808957 Temperature Setting 25°C
18 0x8808958 Temperature Setting 26°C
19 0x8808959 Temperature Setting 27°C

Making software for controller work needs, using the Arduino
IDE software, with reference to the algorithm that has been
generated, as shown in Figure 3
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e@ |OT_AC | Arduino 1.8.10

File Edit Sketch Tools Help

wvoid setup () {

pinMode (buzzer, OUTPUT);

digitalWrite (buzzer, LOW):
led.kegin{le, 2);

led.indic();

led.backlight () -

Serial.begin(9600)

irsend.kegin()r

dht.begin{);

WiFi.bkegin({ssid, password);

while (WiFi.status(} != WL_CONNECTED) {

delay(l000);
Serial.println({"Connecting..™};
led.setCursor(0, 0);
led.print ("Connecting..."};
! W

£ >

Fig 3: Programming via the Arduino IDE

3.2 Web Server with the smartloT application and the nodeMCU controller,
for the needs of controlling the work of air conditioning

Creating a web server is done using PHP my Admin, where . A . o
equipment. the web server display is shown in Figure 4.

the web server functions as an intermediary for
communication between droid smartphone installed
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Fig 4: Web Server
3.3 Android SmartloT Application the Home page, making displays for controlling pages of work

operations of air conditioning equipment. The Android

Making software for Android applications is done using the atit _ ) Y
application appearance is shown in Figure 5.

MIT app Inventor. Making software for android applications
includes: making views for the login page, making views for
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3.4 Hardware

Hardware manufacturing is done by referring to the hardware
design results in the form of block diagrams. Hardware
manufacturing is done by combining modules such as: IR

3.5 Sistem Simulation

System simulation aims to simulate the work of the system
created, whether it is in accordance with the design results or
not. System simulation is carried out through the Proteus
program. In this simulation program through proteus,
simulations are carried out on the work of the system, in terms

INPUT BUTTON

tx O——= rRxD
on Button -
L5 On Button x Q———" TXD
1 Rrrs
off Button —~Jcrs
— e,

Off Button

" Fig 6: Hardware

CURENT SENSOR

sensor module, LCD display module, and nodeMCU
controller, so that they are integrated into one PCB board. The
hardware for a work control system for loT-based air
conditioning equipment is shown in Figure 6.

of the process of controlling the work of air conditioning
equipment, which includes: on / off air conditioning, setting
the operating mode and setting the working temperature of the
air conditioning equipment. The system simulation is shown
in Figure 7.
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Fig 7: Sistem simulation on Proteus

4. RESULTS AND DISCSSION

4.1 Simulations Testing
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To run a work control system simulation of loT-based air
conditioning equipment, embedded software is needed into
the Arduino Uno controller. After the program is embedded
into Arduino Uno, the next step is to run the system on the
proteus simulation, by pressing the On Button, as shown in
Figure 7.

After the start button is pressed, the system will process the
communication setup between the controllers with a web
server for the process of receiving and sending data, where the
program parts are as follows:

digitalWrite(air_conditioning, HIGH);
Icd.clear();
lcd.setCursor(0, 0);
led.print(""AC ACTIVE"™);
Icd.setCursor(0, 1);
led.print(**Temp = 16");
Serial.printin(*"Konection To Web Server");
Serial.printIn(**http://iotcontrol.ac/iot");

Serial.printIn(**Conection ......... ");
delay(1000);

Serial.printIn(**Wait To Conection");
delay(1000);

Serial.print(*'Status Conection To ");
Serial.printin(*iotcontrol.ac');
}

The work simulation of the system when running the above
program is shown in Figure 8.
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Fig 8: The work simulation of the system when running

From the simulation results as shown in Figure 8, it can be
seen that when the start button is pressed, then the system will
perform the process of opening a connection with the web
server at the address http://iotcontrol.ac/iot.

The next stage is to read the incoming data that is sent via a
web server, where the data is related to setting the working
temperature of the air conditioning equipment. If the data
received by the controller via a web server (which is
simulated with a keypad) is data for temperature setting 17°C,
then the controller will be transmits 0x880825F data to air
conditioning equipment via infrared sensors, for the working
operation of air conditioning equipment at a temperature of
17°C. As for the program being run to read data from the web
server are as follows:

void read_input()
char key = keypad.getKey();
if (key =='2")

lcd.setCursor(7, 1);

led.print(**17");

Serial.printIn(*'Data Received from The Web Server is 2"");

Serial.printin(*'Data yang dikirim melalui Infrared Sensor =
0x880825F");

Serial.printin(**Temperature AC 17 Degree");
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The simulation of the program above for temperature setting
is 17°C as shown in Figure 9.
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Fig 9: Temperature setting 17°C

For the temperature setting testing process 18°C to 27°C, the
procedure is the same as for setting temperature 17°C, only
different in the comparison data received from the web server,
and the data sent to the air conditioning equipment via
infrared sensors.

4.2 System Testing

To carry out the process of controlling and monitoring the
work of air conditioning equipment, it can be done via an
Android smart phone through a smart 10T application program
that is embedded in an Android smartphone, or via a web
server.

The steps that can be taken for the process of controlling the
work of air conditioning equipment, via an Android
smartphone are as follows:

A. On / Off Control of Air Conditioning Equipment via
Android Smart Phone

To carry out the process of activating the work of air
conditioning equipment through the smart 10T application,
what is done is to press the Power button. The activation of air
conditioning equipment is indicated by a change in the
indicator writing OFF to ON, as in Figure 10. The process of
activating the work of air conditioning equipment when the
power button is pressed is as follows:

- When the power button is pressed, the smart loT
application will connect to the web server. After the
connection process is complete, the smart 10T application
sends the "AC ON" data to the web server, then the data is
sent from the web server to the controller.

- When the system is activated and the controller is
connected to the web server, the controller will read data
from the web server. If the data received from the web
server is "AC ON", then the controller processes the data to
activate the air conditioning equipment by sending data
"0x880095E" to the air conditioning equipment via Infrared
sensor transmission.

- Furthermore, the controller sends data to the android smart
phone that the air conditioner is active, through changing
the writing indicator from OFF to ON, with the initial
temperature setting at 16°C.
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b) Testing the system écti\}atés the air conditioner
Fig 10: The process of activating the work of air
conditioning equipment

To deactivate the work of air conditioning equipment, what is
done is to re-press the power button on the smart loT
application. When the power button is pressed, the smart loT
application will send the "AC OFF" data to the web server and
the web server will forward the data to the controller, then the
controller will process the data to deactivate the air
conditioning equipment by sending data "0x88C0051" via the
sensor. infrared to air conditioning equipment.

B. Control of On / Off Swing of Air Conditioning
Equipment via Android Smart Phone

Control of the work of the swing section of air conditioning
equipment can be done by pressing the Swing On button to
activate swing and Swing Off to deactivate Swing. When the
controller receives data from the web server sent via the smart
10T application on the android smart phone in the form of
"Swing On" data, the controller will activate the work of the
swing section on the air conditioning equipment by sending
data "0x8810001" to the air conditioning equipment via an
infrared sensor. . The test results are as shown in Figure 11a.
To deactivate swing work, what is done is to press the Swing
Off button on the smart IoT application. The command is
transmitted via the web server to the controller to deactivate
the swing action of the air conditioning equipment. The
controller will send data "0x8810002" to the air conditioning
equipment via infrared sensors. The test results for the swing
work deactivation process on air conditioning equipment are
shown in Figure 11b.
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Fig 11: Enable and disable swing work

C. Control of Air Conditioning Equipment fan working
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mode via Android Smart Phone

To control the fan working mode on air conditioning
equipment, what is done is to press the Speed Up button on
the smart IoT application. Setting the fan working mode
consists of 3 parts of the settings which include: low mode
fan, mid mode fan and high mode fan. When the controller
receives low mode data from the web server, the controller
sends data "0x8808109" via an infrared sensor to the air
conditioner to activate the fan in low operating mode, where
the test results are shown in Figure 12a. When the controller
receives mid mode data from the web server, the controller
sends data "0x880812B" via an infrared sensor to the air
conditioner to activate the fan in mid operating mode, where
the test results are shown in Figure 12b. When the controller
receives High mode data from the web server, the controller
sends data "0x880814D" through the infrared sensor to the air
conditioner to activate the fan in High operating mode, where
the test results are shown in Figure 12c.
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Fig 12: Fan working setting mode

D. Controlling Air Conditioning Equipment Temperature
Through an Android Smart Phone
The process of regulating the temperature of air conditioning
equipment through the smart 10T application can be done by
pressing one of the buttons on the Temperature Control
section, where the temperature that can be selected ranges
from 16°C to 27°C. For example, for setting the temperature
to 18°C, what is done is to press the 18 button on the
Temperature Control section. When the 18 button is pressed,
the application sends the character data "Temperature 18" to
the web server, then the web server continues the data to the
controller. When the controller receives the character data
"Temperature 18", the controller will process the data to
adjust the operating temperature of the air conditioning
equipment at 18°C. The process of setting the 18°C
temperature to air conditioning equipment by sending data
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"0x8808350" via infrared sensors, as shown in Figure 13.
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Fig 12: 18°C temperature setting

For the process of setting the working temperature of the air
conditioning equipment as a whole is shown in Table 2.

Table 2. Testing data for the temperature setting process
of air conditioning equipment

Cond?tli[)nin Character
Equi 9 Data Sent Data Sent
qUIpment to Via
Tevr\r/10rekr:£3re Controller Infrared The results
peral Via Smart Sensor
Regulation 10T
§9)
16 Temp16 | 0xgsoglsE | “orgTemP
17 Temp 17 | Ox880825F Sett'ln%zemp
18 Temp 18 | 0x8808350 Set“l”gogemp
19 Temp 19 | 0x8808451 Set“lnggogemp
20 Temp20 | 0x8808552 Sett'zngogemp
21 Temp2l | 0x8808653 | “orpohleMP
22 Temp22 | 0x8808754 Sett'znzgozemp
23 Temp23 | 0x808355 | o poh °MP
24 Temp24 | Oxggososs | SCUDYTEMP
25 Temp25 | 0xg08gs7 | “nGTeMP
26 Temp26 | 0x808958 | “°TOTeMP
27 Temp27 | 0x8808959 Semz”%gemp

From the results of the tests carried out, the prototype of the
work control system for loT-based air conditioning equipment
can carry out the control process (Remote) of the operation of
the air conditioner. Air conditioning equipment work control
that can be done includes: On / Off, operating mode settings
and temperature settings. The prototype system that is created
can also avoid wasting electricity, through the process of
deactivating remote air conditioning, if the air conditioning
equipment is forgotten to turn off.
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5. CONCLUSIONS

From the results of the research conducted, it can be
concluded that the system created can carry out the work
control process of air conditioning equipment through internet
communication, with the concept of the Internet of Things.
The control process can be done via an android smart phone
that has an 10T smart application installed, via a web server,
where data from the web server will be sent to the controller
which functions as a control center for the work of air
conditioning equipment, where the control includes:
controlling on / off of the equipment Air conditioning, setting
fan mode, setting on / off swing and setting working
temperature settings of air conditioning equipment. For
example, for the process of controlling the working
temperature of the air conditioning equipment for 18°C, the
process carried out is pressing the 18 Button in the
Temperature Control section of the smart loT application,
where the character data sent when the 18 Button is pressed is
"Temperature 18". The character data is sent to the controller
via a web server, then the controller processes the data to
adjust the working temperature of the air conditioning
equipment at 18°C. The process of setting the temperature at
18°C is done by sending 0x8808350 data to the air
conditioning equipment via an infrared sensor.
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