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PT SINAR INDOGREEN KENCANA is a company that produces AAC
(Autoclave Aerated Concrete) lightweight bricks, the existence of a limestone
grinding machine (Mill MTW) into lime powder and maturation of raw
materials with the steam process of the autoclave machine, as well as the
occurrence of rain that disrupts air circulation in the production area, causing
a lot of dust and hot water vapor from the machining process to enter the
production area, thus disrupting the performance of employees. This research
aims to design a prototype blower for air quality control in the production area
of PT SINAR INDOGREEN KENCANA. Where this system is designed to
control and monitor dust and temperature levels, utilizing ESP8266 as a
monitoring unit and Arduino UNO as a controller, with Blynk integration as a
user interface. In operation, ESP8266 monitors dust levels and temperature
through the 12C LCD, turning on the blower to suck dust and water vapor from
the remaining hot production. Arduino UNO as a link between the
GP2Y1010AUOF sensor for dust detection and the DHT22 sensor for
temperature detection, sends data on dust levels and temperature to ESP8266.
Through the BLYNK application, users can find out dust levels, temperature,
and whether the blower is on or off. The application of this system obtained
the result that the whole system provides an integrated and effective solution
for controlling air quality in the production area of PT SINAR INDOGREEN
KENCANA.
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1. INTRODUCTION

PT SINAR INDOGREEN KENCANA was established around 2012, this company has the brand name
"Grand Elephant", a company that produces ACC (Autoclave Aerated Concrete) lightweight bricks, with
products that are already innovative and also of high quality. "Grand Elephant" lightweight bricks are produced
by international standards and quality, using the best machine technology and professional human resources.
The "Grand Elephant" factory, located in Ponokawan Village, Krian District, Sidoarjo Regency, East Java, is
one of the most advanced lightweight brick factories in Indonesia, with a production capacity of 350,000
m?/year (1100 m*/day).

The existence of a limestone grinding machine (Mill MTW) into lime powder and maturation of raw
materials with the steam process of the autoclave machine, as well as the occurrence of rain that disrupts air
circulation in the production area, causing a lot of dust and hot water vapor from the production process to
enter the production area which greatly disrupts employee performance.

K3 is one of the programs created as an action or preventive effort to avoid accidents at work [1]. Factors
that affect the performance of workers, such as dust and temperature. In the work environment, dust and
temperature are two factors that cause changes in the workplace environment if the workplace environment is
not suitable or not good, then employee performance will also be affected when carrying out their work or
duties [2]. Air is a vital part of every life, as every breathing organism needs air [3]. Exposure to dust certainly
makes humans feel uncomfortable and disturbed, and can even be bad for health [4]. Dust can cause health
problems when in high amounts [5]. Apart from these effects, the risk of injury is high due to the high
temperature and humidity in the workplace [6][7]. This leads to dehydration, sweat secretion process,
metabolism in the body as well as blood flow will faster distribution [8].

For the air quality in the work environment to be healthy and clean so that employees can work smoothly
and undisturbed, the Prototype Design Of the Air Quality Control Blower at PT SINAR INDOGREEN
KENCANA Production Area was made by utilizing the sophistication of technology. In previous research, a
study of dust monitoring systems using the GP2Y 1010AUOF sensor has been carried out to determine the level
of air quality in a room, it's just that the research does not provide a solution for how to make the dust in the
room disappear and the temperature monitoring tool uses a DHT11 sensor which is less accurate than the
DHT?22 sensor [9]. There is no solution for the temperature and dust levels to decrease or stabilize [10]. This
study uses the GP2Y1010AUOF sensor for dust level detection [11] and the DHT22 sensor for temperature
detection which is assembled with the Arduino UNO and can be monitored through the LCD screen [12][13],
this circuit also uses the BLYNK application communication via ESP 8266, so users can also monitor via
smartphone. The results of this system are used to monitor dust and hot water vapor and turn on the blower so
that the air quality in the production area remains clean and employee productivity and performance can be
maintained properly.

2. METHODS

This research updates and develops previous research by using a Research and Development (R&D)
research approach [14][15]. namely the cycle of research and development stages by reviewing various
research results in the field related to the product to be developed R&D [16][17]. Three stages are carried out,
namely: making block diagrams, flow charts, and wiring diagrams that will be used [18]. Each process has a
different purpose, but in the end, the three processes will be continuous with the ultimate goal, which is the
creation of a prototype that can work effectively and have benefits.

2.1. System Design

The design of this tool consists of three stages. The first stage in the system design process contains an
explanation of the parts of the system and their relationships. In the second step, a flowchart should be created
to show the workflow of the system and the interactions between its components. In the third step, a block
diagram should be created to show the inputs, processing, and outputs of the system and their relationship to
each other Overall, these three parts provide a complete picture of the functionality and architecture of the
system.

2.1.1. Block Diagram System

The overall system block diagram is made to facilitate the design and fabrication of tools on existing
devices. Below is a block diagram of the Prototype Design of the Air Quality Control Blower at PT SINAR
INDOGREEN KENCANA Production Area. As shown in Figure 1.
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Figure 1. Block diagram system

There are 3 parts of the blower system circuit at PT SINAR INDOGEEN KENCANA, namely: input,
process, and output. In the input section, there are two sensors, namely the DHT-22 sensor which is used to
measure temperature and humidity, Optical Dust Sensor GP2Y 1010AUOF which is used to measure the value
of dust levels. In the process section there is an Arduino UNO microcontroller to process input values from
two input sensors and in the process section there is an ESP8266 type ESP-01 which is used to connect the
Arduino UNO microcontroller with a wi-fi network on a smartphone. In the output section, there is a 16x2
LCD to display the condition of the tool and the reading value of the input sensor [19]. Blynk is used to monitor
the work of the circuit via a smartphone, the relay is used to turn on the blower, and the relay will be active
when the input value of the Optical Dust Sensor GP2Y1010AUOF is more than 50 mg/m® and the DHT-22
sensor is more than 35°C this is according to the limits set in the Arduino UNO microcontroller system.

2.1.2. Wiring Design

The wiring diagram in Figure 2 is the wiring harness used in this research. In the Figure 2, all components
that function as inputs and outputs are connected to the microcontroller. A microcontroller connects the input
and output components, the microcontrollers used are ESP8266 and Arduino UNO. For the tool used to work,

all components used must be connected properly can be seen in Table 1.

Figure 2 shows some of the components used for the following purposes:

e GP2Y1010AUOF dust sensor as a component for measuring dust content values.

e DHT22 sensor as a component for measuring temperature and humidity values.

e LCD is used to display data from sensors and blower conditions

e ESP 8266 microcontroller as a link between the Arduino UNO microcontroller and the BLYNK application
on a smartphone wirelessly used to monitor dust levels, temperature, humidity, and blowers.

e The Arduino UNO microcontroller is used as the brain of the circuit, its job is to process the data received
by the sensor and then forward it to the component. sensor and then forward it to the output component.
through ESP 8266, Arduino UNO will be connected to Wi-Fi so that it can connect to Blynk.

e Relay is used as a switch to turn the blower on and off.

e The blower is used as an output that will work if the dust content and temperature exceed the specified
capacity.

230VOLT AC
[

Figure 2. Wiring Design

Prototype Design of Air Quality Control Blower at PT SINAR INDOGREEN KENCANA Production Area
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Table 1. Arduino UNO port usage

No Arduino UNO port Usage
1 GND Ground ESP 8266
2 3.3V Vin ESP 8266
3 RX RX ESP 8266
4 TX TX ESP 8266
5 A0 Vout Sensor GP2Y1010AUOF
6 Al LED Sensor GP2Y1010AUOF
7 D12 Data Sensor DHT22
8 D4 IN Relay
9 A4 SCL LCD 16x2
10 A5 SDA LCD 16x2

2.1.3. System Flowchart

The flowchart is used to simplify the research process which can be seen in Figure 3. The program begins
with initializing the program first, then the ESP 8266 microcontroller will connect the Arduino UNO
microcontroller to the Blynk server on the smartphone with wi-fi, if wi-fi is connected then the Arduino UNO
will take temperature data, and humidity from the DHT22 sensor and dust levels from the GP2Y1010AUOF
sensor, from the data will be displayed to the Blynk server which is used as a monitoring system via a
smartphone, the results of sensor readings and blower conditions can also be displayed on the 16x2 LCD
screen.

Detection of temperature and humidity with a DHT22 sensor and detection of dust levels with a
GP2Y1010AUOF sensor, if the temperature measurement results are above 35°C and dust levels above 50
mg/m?> then the Arduino UNO microcontroller will activate the relay, if the relay is active, it will turn on the
blower and the relay will not be active and the blower will turn off if the temperature is below 35°C and dust
levels below 50 mg/m?.

Temperature and humadity
detection with DHT 22 sensor.
Detect dust levels with the
gp2y1010audf sensor

Search for wi-fi
and Blynk server
connections

No

Temperature > 35°C
Dust level > 30 mgim >

Take data on
temperature,
humidity and dust|

'

Dhsplays data Relay ON
to the Blynk
web server #
¢ Blower

Displays data on

Figure 3. Flowchart program system
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3.

RESULT AND DISCUSSION
The research results of the realization of the Prototype Design Of the Air Quality Control Blower at PT

SINAR INDOGREEN KENCANA Production Area can be seen in Figure 4. All components used will be
explained by numbering as follows: 1. DHT22 sensor, 2. GP2Y1010AUOF sensor, 3. ESP 8266, 4. Arduino
UNO, 5. LCD 12C, 6. Relay, 7. Blower. Steps to operate the prototype microcontroller, are as follows:

1.
2.
3.

The user can activate the Wi-Fi network that has been connected to the microcontroller before.

As a power source, connect the microcontroller to the USB cable.

The user can then access the Blynk app that has been connected to the microcontroller. In addition, the user
can ensure that the LCD is well-lit and displays data such as temperature, humidity, dust levels, and blower
conditions in the production area.

After logging into the Blynk app, users can press the "monitoring system" button and make sure that Blynk
is connected to the internet. Otherwise, Blynk cannot track the temperature, humidity, dust content, and
blower condition. By taking direct measurements in the production area, the user can find out whether the
prototype is running properly or not if all the circuits are on and connected.

Direct measurement in the production area is carried out to determine the value of temperature, humidity,
and dust levels in various weather and machine running conditions. By using Blynk, users can monitor
temperature, humidity, dust levels, and blower conditions remotely via smartphone.

The detailed explanation, this system has been set with a maximum measurement value limit of 35°C for
the temperature sensor and 50 mg/m? for the dust sensor, if the measurement shows one or both sensors
exceeding the value of the predetermined, then the blower will automatically turn on to clean and stabilize
the air in the production area, the blower will automatically turn off if the temperature value and dust content
value are the same or below 35°C and 50 mg/m®. Blynk is used to make it easier for users to monitor air
quality in the production area by simply monitoring through a smartphone.

Testing is carried out in the production area of PT SINAR INDOGREEN KENCANA to find out and get
measurement results from the tools that have been made. In this test, several tests were carried out.

Figure 4. Result of tool realization

3.1. Testing of Wi-Fi Connection to ESP 8266

Within 5 to 6 seconds, the Wi-Fi connection to the ESP 8266 was tested, and the results are shown in

Table 2. According to the results, the ESP 8266.

Table 2. Testing Wi-Fi connection to ESP 8266
Wi-Fi ESP 8266 Accuracy
Condition  Waiting Time (s) (%)

Testing to-

Ist Test Connected 6 Medium
2nd Test  Connected 6 Medium
3rd Test Connected 6 Medium
4th Test Connected 5 Medium
5th Test Connected 5 Medium

Prototype Design of Air Quality Control Blower at PT SINAR INDOGREEN KENCANA Production Area

(Mufit Yogie Prayudha)
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3.2. Testing of Blynk Connection to Arduino UNO
Blynk to Arduino UNO connection testing was conducted within 5 to 7 seconds, and the results are shown
in Table 3. The results show that Arduino UNO can create a stable wireless network.

Table 3. Testing Blynk connection Arduino UNO

Testing to- Blynk Arduino UNO Accuracy
Condition Waiting Time (s) (%)

Ist Test  Connected 5 Medium

2nd Test  Connected 7 Medium

3rd Test  Connected 5 Medium

4th Test  Connected 6 Medium

5th Test  Connected 6 Medium

3.3. Testing when the MTW Mill and Autoclave are Active in Non-Rainy Conditions

Tests, when the Mill MTW and Autoclave machines are active in non-rainy conditions, are carried out
within 10 minutes in one location point, and the results are shown in Table 4. The largest measured dust level
was 95 mg/m?> and a temperature of 42°C, and the smallest dust level was 80 mg/m® and a temperature of 39°C.

Table 4. Testing when the Mill MTW and Autoclave Machines are Active in Non-Rainy Conditions
Testing time
(every 10 minutes)

Temperature Humidity Dustlevel Blower indicator

1 39°C 52% 80 mg/m3 ON
2 42°C 44 % 90 mg/m3 ON
3 40°C 48 % 84 mg/m3 ON
4 40°C 52% 95 mg/m3 ON
5 41°C 44 % 90 mg/m3 ON

3.4. Testing when the Mill MTW Machine and Autoclave are Active in Rainy Conditions

Tests, when the Mill MTW and Autoclave machines are active in rainy conditions, are carried out within
10 minutes in one location point, and the results are shown in Table 5. The largest measured dust level was
281 mg/m? and a temperature of 38°C, and the smallest dust level was 277 mg/m?* and a temperature of 35°C.

Table 5. Testing when the MTW Mill and Autoclave are Active in Rainy Conditions
Testing time
(every 10 minutes)

Temperature Humidity Dustlevel Blower indicator

1 37°C 50 % 281 mg/m? ON
2 35°C 50 % 279 mg m? ON
3 36 °C 49 % 277 mg/m?3 ON
4 38°C 50 % 280 mg/m? ON
5 38°C 49 % 280 mg/m? ON

3.5. Testing when the Mill MTW Machine and Autoclave are Inactive in Non-Rainy Conditions

Tests, when the Mill MTW and Autoclave machines are inactive in non-rainy conditions, are carried out
within 10 minutes in one location point, and the results are shown in Table 6. The dust content of the
measurement results is 0 mg/m?, the largest temperature is 34°C, and the smallest temperature is 32°C.

Table 6. Testing when the Mill MTW Machine and Autoclave are Inactive in Non-Rainy Conditions
Testing time
(every 10 minutes)

Temperature Humidity Dustlevel Blower indicator

1 32°C 59 % 0 mg/m? OFF
2 33°C 59 % 0 mg/m? OFF
3 32°C 58 % 0 mg/m? OFF
4 33°C 58 % 0 mg/m? OFF
5 34°C 56 % 0 mg/m? OFF

3.6. Testing when the Mill MTW Machine and Autoclave are Inactive in Rainy Conditions

Tests, when the Mill MTW and Autoclave machines are active in rainy conditions, are carried out within
10 minutes in one location point, and the results are shown in Table 7. The largest measured dust level was 17
mg/m?> and a temperature of 26°C, and the smallest dust level was 6 mg/m? and a temperature of 25°C.

Buletin Ilmiah Sarjana Teknik Elektro, Vol. 6, No. 1, March 2024, pp. 63-71
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Table 7. Testing when the Mill MTW Machine and Autoclave are Inactive in Rainy Conditions
Testing time
(every 10 minutes)

Temperature Humidity Dustlevel Blower indicator

1 25°C 66 % 8 mg/m’ OFF
2 25°C 64 % 8 mg/m’ OFF
3 26 °C 63 % 6 mg/m?> OFF
4 26°C 68 % 8 mg/m’ OFF
5 26°C 66 % 8 mg/m? OFF

3.7. Blynk

In this research, the Blynk application is used as an interface, with the Blynk application the user can
monitor the system work process easily. Before starting the application, the user must activate wifi so that the
Arduino UNO microcontroller and ESP 8266 can be connected. Blynk can be used after the microcontroller
and Blynk have been connected via wifi [20]. This system works automatically and has been programmed on
the Arduino UNO microcontroller so that users only need to monitor temperature, humidity, dust levels, and
blower conditions through the display screen on the user's Android. On the Blynk display, the blower indicator
will be green if the blower is in Figure 5.

monitoring system » monitoring system -«

Figure 5. Menu in Blynk

4. CONCLUSIONS

Based on the test results shows that the test has an optimal internet connection, and the device has been
connected so that Blynk commands can be sent to Arduino UNO and ESP 8266. This tool works as expected.
It is proven by sensors that have detected temperature, humidity, and dust levels with precision and can send
data which will then be displayed on the LCD screen and smartphone through the BLYNK application. After
several experiments with different conditions, this tool can still function normally as desired. The working
principle of this tool is to control the temperature and dust levels in the production area which are processed
by the performance of the sensor and then displayed on the monitoring device. The application of this system
can facilitate the industry in the process of controlling air quality in the production area of PT SINAR
INDOGREEN KENCANA so that the performance of employees who work is not disturbed and employee
health can be maintained because it is protected from excessive temperature and dust levels.

Prototype Design of Air Quality Control Blower at PT SINAR INDOGREEN KENCANA Production Area
(Mufit Yogie Prayudha)
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