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Water plays a very important role for living things including fish, with good
water fish can grow optimally and healthily. The acidic and alkaline content
of water and also oxygen greatly affects its growth. Currently, the majority of
fish farmers monitor the pH and oxidation process of the pond manually.
Therefore, in an aquaculture business, water quality must be monitored by
fish farmers. In this research, an internet of things (1oT) based tool will be
made that will produce oxygen in the water in tilapia ponds and is equipped
with a pH sensor that will read how much pH value is contained in it, then
the data can be viewed remotely via a cellphone connected to the internet.
The telemetry system of this aerator research uses the NodeMCU ESP8266
microcontroller then the pH sensor reading data can be seen through the
cellphone with the Blynk application as well as the aerator control can be
easily done from the application. fish farmers can easily monitor the quality
of water pH in real-time as well as control the aerator. The results achieved
by the aerator can cause the oxidation process (dissolved oxygen) in water
from the rotation of the impeller. Testing was carried out on a tilapia pond
with a pond diameter of 15m2. The methodology used is quantitative with
the results obtained from 10x experiments and comparison of the pH sensor
and also the pH meter shows 96% accuracy of the pH sensor 4502C while
4% for the error value. the pH value before the aerator is active is 6 which
means acidic. After the aerator is active and the dissolved oxygen process
runs the pH value of the water becomes 7-7.5 which means neutral, this value
is good for freshwater fish to breed well. from the help of this tool, fish
farming farmers can more efficiently monitor water pH and aerator control.
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1. INTRODUCTION

Freshwater consumption fish is a fish that is quite well known among the people of Indonesia [2]. So
that freshwater fish farming such as tilapia, catfish, and so on has also become one of the livelihoods for the
community because it has a high economic value for the community's economy [1]. Freshwater fish farming
is highly dependent on water conditions because healthy fish growth requires clean, nutrient-rich water. To
ensure high water quality in freshwater fish farming, several things must be considered. For fish to develop
healthily, the pH of the water must be balanced. A pH level between 6.5 and 8.0 is ideal for pond fish
farming [3]. Dissolved oxygen in the pond is needed for the fish to survive. For breeding freshwater fish, an
oxygen level of 5-7 ppm is ideal. Good quality water supports fish growth [3]. Fish need sufficient oxygen in
the water to breathe and process the food they eat. If the water quality is poor, the oxygen level in the water
may decrease and waste that is not digested by the fish may result in a buildup of waste and bacteria, which
can affect the health of the fish and their growth [4]. In addition, poor-quality water can affect the pH level of
the water, water temperature, salt content, and water turbidity [5]. All these factors can affect the health and
growth of fish and can trigger the development of diseases in fish. Thus, maintaining good water quality in an
aquarium or fish pond is essential for maintaining fish health and growth. This can be done by changing the
water regularly, installing a good water circulation system, and conducting regular water tests to monitor
water quality and adjust water conditions if necessary [6].

Water quality parameters that are commonly measured to monitor fish health and environmental
conditions are temperature, pH, and DO (Dissolved Oxygen) [7]. The suitable water temperature for most
fish ranges from 22°C to 28°C, depending on the type of fish and their environment. Temperatures that are
too low or too high can affect fish metabolism and impair their growth and reproduction [1]. DO (Dissolved
Oxygen): Dissolved oxygen in water is essential for fish life. The ideal amount of dissolved oxygen for fish
is between 5 to 7 ppm (parts per million). If the dissolved oxygen level is too low, the fish may experience
stress, die, or grow slowly [8].

Therefore, a system that can perform real-time monitoring is needed so that it can facilitate engineers in
processing water quality monitoring data [9]. Aerators used by pond farmers today are generally still using a
manual system, therefore to improve the quality of dissolved oxygen both in quality and quantity, this aerator
design is equipped with an automatic controller [10]. In this research, a tool was made for tilapia fish ponds
that are useful for reducing the potential mortality rate of fish caused by water quality which focuses on the
oxidation process and the pH value contained, by designing an aerator to increase the level of dissolved
oxygen. The novelty in this research is the real-time water pH telemetry system and remote aerator control.
Internet of Things technology is used in this research. By using the NodeMCU Esp8266 microcontroller
which is integrated with wifi internet. Control and monitoring of the pH of water can be done using a
cellphone through the blynk application. This tool is expected for freshwater fish farming farmers to be able
to monitor water pH and control aerators more efficiently.

2. METHODS

The action research method is used in this research by designing and developing an irrigation system in
fish ponds that are used to overcome problems in fish farming. This research needs several steps so that the
desired design can be achieved. The design of this tool is based on the internet of things (1oT), so the
telemetry process and control can be done remotely using an internet connection. With the programming
done in Arduino ide, microcontroller NodeMCU, and blynk become the place to do monitoring and control.

2.1. System Design

The design in the development of this tool is designed to be able to float on the surface of the water so
that it requires a buoy. Using a pipe with a size of 4 dim and a length of 1 meter, and a buoy height with a
20cm chassis, while an ac motor with a speed of 2850rpm in the top position facing down directly opposite
the impeller shaft that will enter the water with a depth of 15¢cm to be able to produce a mixture of water and
oxygen (02) which will be dissolved into water, such as the 3D design form in Figure 1 which shows the
aerator turbine scheme. It works by introducing air into the water through a rotating turbine, which creates a
water flow that promotes oxygen transfer and water mixing. Increased oxygen levels can support the growth
of aerobic bacteria that help break down organic matter in the water, thereby reducing its pollutant content
[11]. Turbine aerators consist of a propeller or impeller driven by an electric motor that rotates in the water,
bringing air into the solution and generating turbulence that improves mixing and aeration. They are often
used in wastewater treatment facilities to increase the concentration of dissolved oxygen in the water, which
is necessary for organic wastewater treatment [12]. Aerators can also be used in aquaculture to supply fish
and other aquatic life in ponds or containers with oxygen.
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Figure 1. Aerator design

2.2. Wiring Design

Figure 2 shows the wiring circuit of the entire project that we made using the microcontroller
NodeMCU 8266 where the pH sensor module component pin PO is connected to pin D4 NodeMCU, pin
GND (Ground) contained in the pH sensor module is connected to pin GND NodeMCU, then VCC Sensor
Module pH connected to pin V + 3. 3v NodeMCU esp8266, then Relay functions as a switch connected to
pin D4 connected to pin A0 NodeMCU, pin VCC to pin V + 5v NodeMCU, pin GND to pin GND
NodeMCU ESP8266, then Relay Normally Close (NO) connected to the motor and PLN Power supply with
220v. Circuit readings can be made in Table 1.

Figure 2. Wiring design

Table 1. NodeMCU port usage
Component Pin Component Board NodeMCU

PO D4
Sensor pH GND GND
VCC V+ 3.3V
D4 A0
VCC V+ 5V
Relay 5v GND GND

Normally Close (NC)  Power 220V

2.3. Block Diagram

Figure 3 shows the block diagram, before testing the tool, programming on the Arduino idea needs to be
done so that the microcontroller can work properly according to the program that has been carried out, then
make sure the tool is connected to 220V electric power and internet wifi network. Then the pH sensor takes
readings of water [13]. The data obtained from the sensor readings will be sent to the NodeMCU 8266
microcontroller that has been programmed, the data is received and displayed to the blynk application on the
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android phone to control the relay as a switch of the 1-phase motor as a turbine impeller drive and the results
of the pH sensor readings can be monitored easily in the blynk application.

Relay 5V —» 1 Phase Motors

Microcontroller/
NodeMCU ESPR266

A Wi-T'i Internet [ Blvnk Server

pH Sensor  [—»

Control/
Monitoring

Figure 3. Block diagram

2.4. Flow Chart System

Figure 4 shows the flowchart of the aerator system, to run the tool the user opens the blynk loT
application with an internet connection range, the tool cannot run if the internet connection has not been
connected. The pH sensor plays a role in detecting acidic or alkaline content in water [14]. The output
generated from the sensor will be read digitally through the Blynk application, as shown in Figure 12, it can
be seen, the numbers obtained from the pH sensor reading are sent to the Blynk application through the
programming stage on the Arduino idea [15]. And also control the aerator if the user wants the aerator to be
active click the "aerator on™ button the motor will automatically move and the impeller will produce
dissolved oxygen [16]. If the user presses the "aerator off" button the aerator will turn off. when the user
presses the aerator on button then the aerator will not turn off if it does not press the aerator off button and

vice versa.
:

APPLIANCE 15
CONNECTED TO
ELECTRICITY

v

CONMECT TO WIF]
INTERNET

CONTROL
AERATOR

= AERATOR OFF

FH SENSOR
READINGS
SEND DATA AERATOR ON

¥

WATER PH
MONITORING

BLYNK APP
SERVER

Figure 4. Flowchart system

2.5. Literacy Study
2.5.1. Dissolved Oxygen

Low dissolved oxygen causes more fish to die than any other cause of problems [17]. Like human
breathing, fish need oxygen [18]. Water quality (WQ) maintenance refers to the characteristics of water
(biological, physical, and chemical) to meet the various needs of water for living things [19]. The number of
oxygen-consuming organisms in the water [20]. When water contains high concentrations of organic matter
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or nutrients such as phosphorus, it can be accompanied by a high pH (acid-base) balance and a list of
saturated dissolved oxygen levels [21]. Oxygen is the essential element required for biological survival [22].
Therefore, in water quality management and aquaculture, dissolved oxygen is considered to be a key
indicator off [23].

2.5.2. PH Sensor 4502C

A solution's acidity or basicity is determined by its pH [24]. The optimal pH range for freshwater fish is
usually between 6.5 and 8.0. Freshwater fish typically thrive in water that has a slightly acidic to neutral pH,
which is a measure of how alkaline or acidic the water is. The water pH will become too acidic if it is too low
(below 6.5), which can stress the fish and jeopardize their growth and health. The biological balance of fish
can be disrupted if the water pH is too high (above 8.0). However, keep in mind that each fish species has a
preferred pH range, and that fish health is also affected by other elements such as temperature, dissolved
oxygen, water quality, and nutrients. In this case, the water becomes too alkaline. using the 4502c pH sensor
can measure water-soluble substances pH acidity or alkalinity. The pH value ranges from 1 to 14 with 7
being the neutral point value [25]. If the pH value is less than 7, it indicates acidity. On the other hand, if the
pH value is greater than 7, it indicates alkanity [26]. Can be seen in the picture shows the 4502C pH meter
module. The sensor readings will be sent to the microcontroller to be monitored through the blynk
application on the mobile phone [27]. The sensor module display can be seen in Figure 5 and the pH sensor
probe is in Figure 6.

Temperature
compensation

The PH electrode
BNC interface

DO ! L)

PO vm = MR |
GND = T e e =TT
M W | CONCRII T

[y P & [

1 O
[\

Figure 5. Modul pH sensor

&

]
Figure 6. Probe pH sensor

2.5.3. NodeMCU Esp 8266

The NodeMCU uses the Lua programming language, which is easy to learn and use, is used to create
the NodeMCU firmware [28]. The NodeMCU offers a complete collection of built-in modules that can be
used to communicate with sensors, actuators, and other hardware. In addition, Arduino Software can be used
to program the NodeMCU, making it easy to write and test. Various 10T initiatives, such as smart farming,
industrial automation, and home automation, often use NodeMCU. NodeMCU has become a popular choice
for amateur and professional developers due to its low cost and ease of use. It is a microcontroller board that
already has a WiFi module that connects the microcontroller to a WiFi network. Depending on the
commands programmed into the microcontroller, the microcontroller can also act as a client or a server [29].
Figure 7 is a display of the NodeMCU 8266 microcontroller. Based on the NodeMCU ESP8266
microcontroller datasheet, the allowable voltage source for the NodeMCU ESP8266 microcontroller is 3.3V
to 5V, so the battery voltage will lower the DC-DC converter to 5V and then use the DC-DC converter down
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again to 3.3V for communication with the NodeMCU ESP8266 wireless module requires a voltage of 3.3V
[30].

Figure 7. Mikrokontroller NodeMCU Esp8266

3. RESULTS AND DISCUSSION
The assembly of the components of this entire tool can be seen in Figure 8 with letter marks which will
be explained as Table 2.

Figure 8. Result of tool realization

Table 2. Components of each tool
Component Description
NodeMCU
pH Sensor 4502¢ Module
Relay 5V
Power Supply
220v voltage for motor
pH Sensor Probe

TmMmOO >

3.1. Testing Sensor pH 4502C

By testing the pH sensor, you can ensure that it consistently and accurately measures the pH of the
solution. The pH sensor must be calibrated before use. This involves setting the sensor at two known
calibration points. To calibrate the 4502¢ pH sensor on the blue Pot closest to the BNC connector is the offset
potentiometer, which must be turned to get the correct offset. By connecting the BNC connector sensor in a
short circuit. Adjust the offset potentiometer with a voltmeter until the PO reads 2.5V. testing in this study
was carried out in a tilapia fish pond with an area of 20m x 25m. in the initial stage of testing the ph sensor
must ensure that the ph sensor probe is on the water surface so that the reading can be done optimally. The
reading process is carried out before and after the turbine aerator is active, so that data can be collected on
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what pH value is contained in the fish pond before the aerator is active and what pH value is read by the
sensor after the aerator is active. To determine the level of accuracy of the pH value of water, a comparison is
made with a pH meter so that the accuracy of the 4502¢ pH sensor reading can be calculated using the
formula in (1) and (2).

Yn—X
1

n
T” x 100 % (1)

% Accuray = | %

Yn n
% Error = | ————| x 100 % (2
Xn
Where,

Yn is the measurement results with a pH meter and Xn is value read from pH sensor.

After all, the software and hardware design is complete, and the NodeMCU programming has been
done, it can be seen directly using a cellphone with the blynk application what the pH content is in the fish
pond water. Testing was carried out 10x with each time per 5 minutes. The results of the test. Table 3 can be
seen the results of testing the pH sensor before the aerator is active, the average pH value of 6 indicates acid,
from testing 1-10 the pH value read by the sensor is 6 and the comparison of measurements on the pH meter
is 96% accurate.

Table 3. Testing the pH sensor before the aerator is active
Testing  Sensor pH 4502c  pH meter % error % accuracy

1 6 6.2 3% 97%
2 6 6.2 3% 97%
3 6 6.3 5% 95%
4 6 6.4 7% 93%
5 6 6.2 3% 97%
6 6 6.2 3% 97%
7 6 6.2 3% 97%
8 6 6.2 3% 97%
9 6 6.1 2% 98%
10 6 6.3 5% 95%
Several data 10
Average accuracy 96%

The second pH sensor test after the aerator is turned on is seen in Table 4. Test 1 shows the pH value at
6. Test 2 at 6, then test 3 after 10 minutes the pH value changes to 7 which means neutral. pH 7 is good
enough in the water for fish farming. The level of accuracy of the comparison of sensors and pH meters is
96%.

Table 4. Testing the pH sensor after the aerator is active
Testing  Sensor pH 4502c  pH meter % error % accuracy

1 6 6.1 2% 98%
2 6 6.2 3% 97%
3 7 7.2 3% 97%
4 7 7.2 3% 97%
5 7 7.1 1% 99%
6 7 7.2 3% 97%
7 7 7.4 6% 94%
8 7 7.5 7% 93%
9 7 75 7% 93%
10 7 7.5 7% 93%
Several data 10
Average accuracy 96%

The results obtained from the sensor readings can be seen in the graph in Figure 9, the amount of pH
value before the aerator is active is 6, the pH value is not good for fish for development. After the aerator is
active, it can be seen in the graph in Figure 10. When the test is carried out 10 times with a time difference of
5 minutes, it can be seen that the pH value increases to 7-7.5 which indicates a neutral pH and very good
water conditions for fish. It is very important to conduct accuracy testing to determine the error rate in sensor
measurements. Therefore, the precision level of the 4502¢ pH sensor can be compared using a pH meter. The
technique used is quantitative, and the accuracy of the 4502C pH sensor is 96% while the error value is 4%
based on the findings from 10x trials and comparison of the pH sensor and pH meter.
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Testing pH Sensor (aerator off)

6 mm 6 mm 6 mm 6 mm 6 mm 6 mm 6 mm 6 mm 6 mm 6

1 2 3 4 5 6 7 8 9 10

@@= SeNsOr ph  e=@==pH meter

Figure 9. Graph of pH sensor readings (aerator off)

Testing pH Sensor (aerator on)

1 2 3 4 5 6 7 8 9 10

@=@u=seNsor ph  e=@==pH meter
Figure 10. Graph of pH sensor readings (aerator on)

3.2. Testing Control Aerator

The turbine aerator is made using the internet of things system, for the display of the tool can be seen in
Figure 11. By using a 1-phase motor and 2850 rpm. The rotation generated in the motor makes the oxygen
above the water surface sucked down with the help of an impeller that has a shaft with a diameter of 19mm
and a hole above as a circulation of air to be dissolved. The control process on the aerator is done using a
handphone. An internet connection is required for the aerator control to run. To increase the amount of
dissolved oxygen in the water, this aerator can work well.

Fure 11. Aerator turbine
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After programming and designing the tool, to run this aerator, the following steps can be taken:
Make sure your internet connection is active

Make sure the cable is connected to 220v electricity

Open the blynk loT application on the cellphone

Click the aerator on the button to activate

Click the aerator off button to disable

The aerator is controlled and can monitor the pH of the water

LR

3.3. Display Testing on Blynk

The Blynk display test is an experiment conducted on an Android phone that loads the Blynk
application. A wifi internet connection is needed so that the monitoring process and also aerator control can
be done. 4502 pH sensor readings and aerator control are displayed on the Blynk program. The aerator on the
button activates the aerator to drive the motor. When the aerator is off to disable the aerator, the button
functions as a digital switch control. The pH reading results will look as shown in Figure 12.

w2026 © o 0 o= @

X AERATOR TURBIN.. @% L

NILAI pH AIR

CONTROL

AERATOR ON

Figure 12. Display On Blynk

4. CONCLUSIONS

This research concludes that the turbine aerator can be controlled easily using a cellphone remotely
which can be more effective in helping freshwater fish farmers to aerate the fish pond. To control and
monitor the pH of water using the blynk application, but if there is no internet connection the tool cannot be
active. In experiments and testing, this aeration tool is equipped with a pH sensor to determine the pH content
in real-time. The results of sensor readings and tests carried out as many as 10x with each experiment with a
time difference of 5 minutes the pH meter comparison figure shows an accuracy rate of 96% and an error rate
of 4%. in the sensor reading test when the aerator is not active shows a value of 6 on the ph sensor display in
the blynk application, and after the aerator is active the pH which was originally 6 becomes 7. This proves
that the oxidation process that occurs by the aerator runs well so that water quality becomes better. The
inclusion of a temperature sensor, automatic system, and LCD display can be added to this instrument in the
future.

REFERENCES

[1]  B. Dewantara, I. Sulistiyowati, and J. Jamaaluddin, “Automatic Fish Feeder and Telegram Based Aquarium Water
Level Monitoring,” Buletin llmiah Sarjana Teknik Elektro, wvol. 5, no. 1, pp. 98-107, 2023,
http://journal2.uad.ac.id/index.php/biste/article/view/7575.

[2] A. Sabiq and P. N. Budisejati, “Web Monitoring System of pH Level, Temperature and Color on River Water
using Wireless Sensor Network,” Jurnal Teknologi dan Sistem Komputer, vol. 5, no. 3, pp. 94-100, 2017,
https://doi.org/10.14710/jtsiskom.5.3.2017.94-100.

Buletin lImiah Sarjana Teknik Elektro, Vol. 5, No. 1, March 2023, pp. 156-166


http://journal2.uad.ac.id/index.php/biste/article/view/7575
https://doi.org/10.14710/jtsiskom.5.3.2017.94-100

165

Buletin llmiah Sarjana Teknik Elektro ISSN: 2685-9572

(3]

(4]

5]

(6]

[7]

(8]

0]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

M. E. Ramadani, B. Raafi’u, M. Mursid, R. H. Ash-Shiddieqy, A. T. Zain, and A. F. ‘Adziimaa, “Design and
Development Of Monitoring System On Carp Farming Ponds As loT- Based Water Quality Control,” 2021 3rd
International Conference on Research and Academic Community Services (ICRACOS), pp. 148-153, 2021,
https://doi.org/10.1109/ICRAC0S53680.2021.9701980.

B. Siregar, K. Menen, S. Efendi, U. Andayani, and F. Fahmi, “Monitoring quality standard of waste water using
wireless sensor network technology for smart environment,” 2017 International Conference on ICT For Smart
Society (ICISS), pp. 1-6, 2017, https://doi.org/10.1109/ICTSS.2017.8288865.

J. Dhillon, S. Das, N. K. Mohonto, M. Hasan, S. Ahmed, and S. C. Das, “loT based Water Level Monitoring and
Motor Control System,” 2021 4th International Conference on Recent Developments in Control, Automation &
Power Engineering (RDCAPE), pp. 30-34, 2021, https://doi.org/10.1109/RDCAPE52977.2021.9633405.

A. Soni, K. Singh, and P. Kumar, “Smart Water Purification Technique,” 2020 2nd International Conference on
Advances in Computing, Communication Control and Networking (ICACCCN), pp. 438-444, 2020,
https://doi.org/10.1109/ICACCCN51052.2020.9362834.

F. Akhter, H. R. R. Siddiquei, M. E. E. Alahi, and S. C. Mukhopadhyay, “Recent advancement of the sensors for
monitoring the water quality parameters in smart fisheries farming,” Computers, vol. 10, no. 3, p. 26, 2021,
https://doi.org/10.3390/computers10030026.

S. A. Jasmin, P. Ramesh, and M. Tanveer, “An intelligent framework for prediction and forecasting of dissolved
oxygen level and biofloc amount in a shrimp culture system using machine learning techniques,” Expert Systems
with Applications, vol. 199, p. 117160, 2022, https://doi.org/10.1016/j.eswa.2022.117160.

M. Adhipramana, R. Mardiati, and E. Mulyana, “Remotely Operated Vehicle (ROV) Robot For Monitoring
Quality of Water Based on 10T,” 2020 6th International Conference on Wireless and Telematics (ICWT), pp. 1-7,
2020, https://doi.org/10.1109/ICWT50448.2020.9243614.

C. E. Boyd and A. A. McNevin, “Aerator energy use in shrimp farming and means for improvement,” Journal of
the World Aquaculture Society, vol. 52, no. 1, pp. 6-29, 2021, https://doi.org/10.1111/jwas.12753.

N. R. Moparthi, C. Mukesh, and P. Vidya Sagar, “Water Quality Monitoring System Using 10T,” 2018 Fourth
International Conference on Advances in Electrical, Electronics, Information, Communication and Bio-
Informatics (AEEICB), pp. 1-5, 2018, https://doi.org/10.1109/AEEICB.2018.8480963.

B. Lebental and G. Perrin, “Uncertainty-based performance evaluation of a carbon nanotube-based sensor array
monitoring pH and active chlorine in drink water,” 2022 IEEE International Symposium on Olfaction and
Electronic Nose (ISOEN), pp. 1-3, 2022, https://doi.org/10.1109/ISOEN54820.2022.9789680.

F. Redwan, S. Rafid, A. H. Abrar, and B. Banik Pathik, “An Exploratory Approach to Monitor the Quality of
Supply-Water Through 10T Technology,” 2019 International Conference on Automation, Computational and
Technology Management (ICACTM), pp. 137-142, 2019, https://doi.org/10.1109/ICACTM.2019.8776805.

M. K. Jha, R. K. Sah, M. S. Rashmitha, R. Sinha, B. Sujatha, and K. V. Suma, “Smart Water Monitoring System
for Real-Time Water Quality and Usage Monitoring,” 2018 International Conference on Inventive Research in
Computing Applications (ICIRCA), pp. 617-621, 2018, https://doi.org/10.1109/ICIRCA.2018.8597179.

E. S. Hosseini, L. Manjakkal, and R. Dahiya, “Flexible and Printed Potentiometric pH Sensor for Water Quality
Monitoring,” 2021 IEEE International Conference on Flexible and Printable Sensors and Systems (FLEPS), pp. 1-
4, 2021, https://doi.org/10.1109/FLEPS51544.2021.9469778.

M. A. I. Shahrulakram and J. Johari, “Water storage monitoring system with pH sensor for pharmaceutical
plants,” 2016 6th International Conference on System Engineering and Technology (ICSET), pp. 46-52, 2016,
https://doi.org/10.1109/ICSEngT.2016.7849621.

T. Tiyasha et al., “Functionalization of remote sensing and on-Site data for simulating surface water dissolved
oxygen: Development of hybrid tree-based artificial intelligence models,” Marine Pollution Bulletin, vol. 170, p.
112639, 2021, https://doi.org/10.1016/j.marpolbul.2021.112639.

S. A. Hamid, A. M. A. Rahim, S. Y. Fadhlullah, S. Abdullah, Z. Muhammad, and N. A. M. Leh, “loT based Water
Quality Monitoring System and Evaluation,” 2020 10th IEEE International Conference on Control System,
Computing and Engineering (ICCSCE), pp. 102-106, 2020, https://doi.org/10.1109/ICCSCE50387.2020.9204931.
O. M. Prabowo, Y. Tresnawati, and D. Kusumastuti, “Design of Water Quality Monitoring System using Remote
Operated Vehicle,” 2020 International Conference on ICT for Smart Society (ICISS), pp. 1-5, 2020,
https://doi.org/10.1109/IC1SS50791.2020.9307588.

C. Feng, J. Yuan, Y. Sun, and J. You, “Design of Water Quality Monitoring System,” 2020 International
Conference on Artificial Intelligence and Computer Engineering (ICAICE), pp. 264-267, 2020,
https://doi.org/10.1109/ICAICE51518.2020.00057.

Z. Lin, W. Wang, H. Yin, S. Jiang, G. Jiao, and J. Yu, “Design of Monitoring System for Rural Drinking Water
Source Based on WSN,” 2017 International Conference on Computer Network, Electronic and Automation
(ICCNEA), pp. 289-293, 2017, https://doi.org/10.1109/ICCNEA.2017.106.

D. Sekhwela, P. A. Owolawi, T. Mapayi, and K. Odeyemi, “Water Quality Monitoring with Notifications
System,” 2020 2nd International Multidisciplinary Information Technology and Engineering Conference
(IMITEC), pp. 1-6, 2020, https://doi.org/10.1109/IMITEC50163.2020.9334095.

S.B.S,P.N,K. M, R. K, S.Dand R. S, “Monitoring System For Water Quality Using Solar Powered loT,” 2022
8th International Conference on Smart Structures and Systems (ICSSS), pp. 1-4, 2022,
https://doi.org/10.1109/1CSSS54381.2022.9782264.

Design of Turbine Aerator with Remote Control and Internet of Things-Based Water pH Monitoring
(Mohammad Amar Juliyanto)


https://doi.org/10.1109/ICRACOS53680.2021.9701980
https://doi.org/10.1109/ICTSS.2017.8288865
https://doi.org/10.1109/RDCAPE52977.2021.9633405
https://doi.org/10.1109/ICACCCN51052.2020.9362834
https://doi.org/10.3390/computers10030026
https://doi.org/10.1016/j.eswa.2022.117160
https://doi.org/10.1109/ICWT50448.2020.9243614
https://doi.org/10.1111/jwas.12753
https://doi.org/10.1109/AEEICB.2018.8480963
https://doi.org/10.1109/ISOEN54820.2022.9789680
https://doi.org/10.1109/ICACTM.2019.8776805
https://doi.org/10.1109/ICIRCA.2018.8597179
https://doi.org/10.1109/FLEPS51544.2021.9469778
https://doi.org/10.1109/ICSEngT.2016.7849621
https://doi.org/10.1016/j.marpolbul.2021.112639
https://doi.org/10.1109/ICCSCE50387.2020.9204931
https://doi.org/10.1109/ICISS50791.2020.9307588
https://doi.org/10.1109/ICAICE51518.2020.00057
https://doi.org/10.1109/ICCNEA.2017.106
https://doi.org/10.1109/IMITEC50163.2020.9334095
https://doi.org/10.1109/ICSSS54381.2022.9782264

166

Buletin llmiah Sarjana Teknik Elektro ISSN: 2685-9572

[24]

[25]

[26]

[27]

(28]

[29]

(30]

M. Munara, N. Kumar, and K. Shanmugam, “Recommending IoT based Real-time Water Quality Monitoring
System in Malaysia,” 2022 IEEE 2nd Mysore Sub Section International Conference (MysuruCon), pp. 1-5, 2022,
https://doi.org/10.1109/MysuruCon55714.2022.9972745.

A. A. Atiast and K. D. Aljafaar, “Automation system for monitoring the quality of water sources to maintain their
sustainability using microcontroller,” 2022 International Conference on Electrical, Computer and Energy
Technologies (ICECET), pp. 1-4, 2022, https://doi.org/10.1109/ICECET55527.2022.9873422.

C. H. Chen, Y. C. Wu, J. X. Zhang, and Y. H. Chen, “loT-Based Fish Farm Water Quality Monitoring System,”
Sensors, vol. 22, no. 17, p.6700, 2022, https://doi.org/10.3390/s22176700.

D. R. Prapti, A. R. M. Shariff, H. C. Man, N. M. Ramli, T. Perumal, and M. Shariff, “Internet of Things
(TIoT)-based aquaculture: An overview of IoT application on water quality monitoring,” Reviews in
Aquaculture, vol. 14, no. 2, pp. 979-992, 2022, https://doi.org/10.1111/raq.12637.

M. Nauval Khoiron Hamdani, I. Sulistiyowati, and S. Dhiya Ayuni, “Automatic Stove Control System Based on
the NodeMCU ESP8266 Microcontroller,” Journal of Electrical Technology UMY (JET-UMY), vol. 6, no. 2, pp.
103-111, 2022, https://doi.org/10.18196/jet.v6i2.16308.

I. Sulistiyowati and M. I. Muhyiddin, “Disinfectant Spraying Robot to Prevent the Transmission of the Covid-19
Virus Based on the Internet of Things (IoT),” Journal of Electrical Technology UMY (JET-UMY), vol. 5, no. 2, pp.
61-67, 2021, https://doi.org/10.18196/jet.v5i2.12363.

M. Manoj, V. D. Kumar, M. Arif, E. R. Bulai, P. Bulai, and O. Geman, “State of the Art Techniques for Water
Quality Monitoring Systems for Fish Ponds Using 10T and Underwater Sensors: A Review,” Sensors, vol. 22, no.
6, p. 2088, 2022, https://doi.org/10.3390/522062088.

AUTHOR BIOGRAPHY

Mohammad Amar Juliyanto is a student Universitas Muhammadiyah Sidoarjo majoring in
electrical engineering. His research interests include internet of things systems, power
electronics control, and information technology.

Indah Sulistiyowati is a researcher who specializes in Renewable Energy Power
Systems and Control Systems. Completed her master’s degree at Institut Teknologi
Sepuluh Nopember majoring in Control System Electrical Engineering Subsidiary,
and now is a lecturer at Universitas Muhammadiyah Sidoarjo

Akhmad Ahfas is a researcher who specializes in Industrial Automation Systems
and Power Control Systems. Completed his master’s degree at Sekolah Tinggi
Teknik Surabaya (Higher School of Technic of Surabaya) majoring in Information
Technology, and now is a lecturer at Universitas Muhammadiyah Sidoarjo.

Buletin lImiah Sarjana Teknik Elektro, Vol. 5, No. 1, March 2023, pp. 156-166


https://doi.org/10.1109/MysuruCon55714.2022.9972745
https://doi.org/10.1109/ICECET55527.2022.9873422
https://doi.org/10.3390/s22176700
https://doi.org/10.1111/raq.12637
https://doi.org/10.18196/jet.v6i2.16308
https://doi.org/10.18196/jet.v5i2.12363
https://doi.org/10.3390/s22062088

