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Abstract: Monitoring of diesel engine operational performance on fishing vessels
recorded in real time based on microcontrollers is still rarely used. Monitoring of
diesel engine operations is important to ensure the engine is in optimal performance
as well as a consideration for predictive maintenance actions. This study aims to
design and implement a real-time monitoring device based on microcontrollers. This
device can measure and record RPM, temperature, and pressure data on diesel
engines with good accuracy. Hall effect sensors for RPM, DS18B20 for temperature,
and piezoresistive sensors for pressure are used, to maintain the right time it is
equipped with RTC, SD card module for data storage, and Wi-Fi module for data
access via the web. The test results show that this device is able to measure with good
accuracy on each parameter with an average error of below 2%. When the operational
parameters exceed the predetermined threshold, the device successfully gives an
alarm as a critical sign. This study makes a significant contribution to the
management and maintenance of diesel engines with real-time data and wireless
access that increases efficiency and minimizes downtime due to operational failures.
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Introduction

In the industrial world, maintenance is one of the
crucial aspects in ensuring that the operation of
equipment or machines continues to run optimally.
Without proper maintenance, machines tend to
experience decreased performance, even damage that
can disrupt productivity and safety (Kristianto et al.,
2023). Based on the incident, in general there are two
maintenance strategies that can be carried out, such as
maintenance carried out after failure is detected and
before failure is detected (Repdhi Febriyan & Bagus Dwi
Cahyono, 2023). Maintenance carried out after a failure
occurs is not appropriate if it is carried out on parts that
have a high-risk profile. For components that have a
high-risk profile, there are various types of maintenance
that can be applied, predictive maintenance has become
the main focus because of its ability to prevent damage
by predicting when equipment will fail (Hu & Chen,
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2020). Predictive maintenance involves data analysis
and continuous monitoring to identify patterns and
early signs of damage to machines or equipment. This
approach allows companies to plan timely maintenance,
reduce downtime, and optimize operational
performance. However, the success of predictive
maintenance is highly dependent on the availability of
adequate data, so it often faces its own challenges in
collecting data to support predictive maintenance
(Davari et al., 2021).

Currently, many fishing vessels still rely on
modified truck engines that are not equipped with
sophisticated sensors or monitoring systems (Abrori et
al., 2021). This results in a lack of access to the data
needed to implement predictive maintenance
effectively. One example of important data in fishing
vessel maintenance is the operating temperature of the
propulsion engine. High or unstable operating
temperatures can be an early indicator of engine
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problems. However, without an adequate monitoring
system, it is difficult to obtain information about this
operating temperature accurately and timely. This
article will explore how monitoring data acquisition
devices are designed and built into accurate
measurement instruments. It will also discuss potential
solutions and technologies that can help overcome these
obstacles, so that the fishing vessel industry can benefit
from proper predictive maintenance.

Previous studies have shown various approaches to
monitoring engine parameters, such as engine speed,
temperature, pressure, and coolant level. For example,
Kuncoro et al., (2023) successfully developed a rotational
speed monitoring system using a magnetic sensor with
an accuracy of 1.42%, although there is no time
recording information. Fuadi, (2020) developed an IoT-
based coolant temperature monitoring that can be
accessed remotely, but focused only on temperature and
water level. Alfitroh & Wardana, (2023) used the Blynk
application to monitor steam temperature and RPM in
real-time on mobile devices, with high accuracy but has
limitations that depend on an internet connection.

Furthermore, Agustini et al., (2023) introduced a
web-based system to monitor RPM and engine lubricant
temperature using a DS18B20 sensor and optical
encoder, but internet constraints still exist. Fikroh &
Syahrorini, (2024) and Putra et al., (2024) showed the
advantages of rapid integration of temperature and
pressure sensors with automated spreadsheets, but the
constraint was minimal recording due to internet
limitations. Meanwhile, Surapati et al., (2023) succeeded
in measuring the cooling water temperature accurately
with a waterproof sensor, although they only focused on
temperature without recording RPM and lubricant.

Several researchers have conducted research to
create a monitoring device for rotational speed, pressure
and temperature, but there are still shortcomings such as
the lack of integrated sensors in one unit to measure the
operational parameters of the ship's diesel engine,
therefore this study aims to overcome the gap by
designing and building an integrated diesel engine
operational performance monitoring device that
includes RPM, temperature, pressure, and engine
operating time in real-time using a sophisticated
microcontroller. The integration of various sensors such
as hall effect, DS18B20, piezoresistive, and RTC is
expected to provide more comprehensive and reliable
results, accessed via a browser without depending on
the internet at sea so that it can facilitate monitoring of
engine operations and assist in making decisions on
predictive maintenance actions. This research will
provide effective operational recording effectiveness
with accurate results for appropriate maintenance
actions.
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Method

This study uses an experimental method by
designing and building to produce a diesel engine
operational monitoring device, then the data is taken
and analyzed to obtain research results. The stages of
this experiment are carried out through several stages as
carried out by Fauzi et al., (2024) as shown in Figure 1.
This stage is carried out so that the implementation of
the research is sequential, and no stages are missed so
that it can produce the right device.

Start

Identifying system
requirements

Device testing

v

Data collection and

Electronic and
microcontrol system

storage
design *
Software

Data analysis
development ¥

Finish

Figure 1. flow chart of design and construction research

The first stage in identifying the needs of this diesel
engine monitoring system is to determine the main
components used to measure engine operational
parameters. These components are in the form of a Hall
effect sensor because of its ability to measure RPM
accurately (Girawan et al., 2022), a DS18B20 temperature
sensor that can detect temperatures with a wide range
with waterproof features (Reinanda et al., 2024), and a
piezoresistive pressure sensor that can measure precise
pressure (Yusup et al., 2020). Then the RTC module is
selected to record the operational time or running hours
(RH) of the engine so that each engine monitoring is
more detailed and in accordance with the measurement
time (Suryowinoto et al., 2022).

For ease of reading measurement results, an LCD
monitor display is used because it is able to display
measurement data directly (Bhakti & Bachri, 2024), and
an SD card module is included which can store
measurement data (Ardhi et al., 2024), this data can later
be used as material for analysis of maintenance actions.
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The system is also equipped with an alarm so that a relay
is needed to provide voltage, the alarm can provide an
automatic warning when the machine's operational
parameters exceed the specified limits (Gragasin et al.,
2024). Arduino Nano was chosen as the data processing
center because of its compact size and ability to manage
various inputs from connected sensors and a Wi-Fi
module can be added to make this system a web server
so that real-time data can be accessed via a local network
Aziz et al.,, 2024). To align the design, a block diagram
was created as shown in Figure 2, showing the
relationship of each sensor module and other devices to
the microcontroller.

—~

Sensor RPM Wi Fi

Sensor temperatur

LCD Display

Sensor temperatur Arduino

Relay

Sensor tekanan

Memory card

RTC (time)

i

Sumber tegangan
5vVDC

Figure 2. Diagram block for schematic

Schematic design is required for each module
connected to the processor, in making this circuit
schematic referring to the datasheet of each module and
comparing it with previous research (Arnisti et al., n.d.).
The design of this electronic system ensures the function
of each voltage PIN used including input and output on
the Module used according to its path and does not
damage the module.

The software was developed in C++ to facilitate
direct data processing from sensors used using Arduino
Ide, this was chosen because of its ability to create
software programs, ease of debugging and program
repair (Arnisti et al., n.d.). The program was created by
involving several steps, such as sensor initialization,
periodic data reading, data processing, to data storage
on SD cards and sending data via Wi-Fi to be displayed
via a webserver. This process aims to make the device
work automatically in monitoring machine operational
parameters.

At this prototyping stage, the electronic system
design that has been prepared previously begins to be
implemented, each module used is placed on a
breadboard and connected with copper wire. The next
stage is the program that has been developed and then
embedded in the microcontroller so that the system
created can run. This process is carried out because it is
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very helpful in testing the function of the entire system,
facilitating component connection, and speeding up the
repair process if necessary (Akbar & Chusyairi, 2021). If
the results of the trial on the breadboard are successful,
the next step is to place each module and microcontroller
that has been programmed on the PCB hole board which
is then permanently connected by soldering the
connecting copper wire to the module pin.

Before this device is used, accuracy is crucial for the
measuring instrument. In this study, accuracy is carried
out by comparing the measurement results carried out
by the sensor with the measurement results of other
measuring instruments that are calibrated on the same
object and time. Knowing the Mean Absolute Percentage
Error (MAPE) value is chosen to measure the average
percentage of absolute error between the measurement
results of the trial instrument and the reference value
shown in equation 1 (Ulfa et al., 2023). The smaller the
MAPE value, the higher the level of accuracy of the test
instrument.

1 Yi=%i
MAPE =131, |y—

X 100% )

With the provision that y; is the value obtained from the
calibrated tool, while x; is the value displayed on the
prototype tool that was made, while n is the total
number of measurements carried out.

Data collection is carried out on a diesel engine
used as a ship's propulsion engine. The sensor is placed
on the monitored system such as engine rotation, the
RPM sensor is placed on the engine shaft, namely the
flywheel, to determine the engine temperature, the
temperature sensor is placed on the cooling and
lubricating system, while to determine the lubricant
pressure it is also placed on the lubricating system.

Result and Discussion

This research was conducted to achieve the goal of
creating a machine monitoring device by implementing
the stages that have been planned in the research
method. Each stage is carried out to ensure that the
research can be successful, and the results are presented
in this section.

This monitoring device uses several sensor
modules that are sensitive to changes in physical
quantities and time. Changes in these quantities are
received by the sensor and then converted into electronic
signals so that they can be processed by the
microcontroller. Some of the sensors used are shown in
Table 1.
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Table 1. RPM, temperature and pressure detection sensor specifications

Specification Proximity Sensor (Magnet) DS18B20 Sensor Piezoresistive Pressure Sensor
Sensor Type Hall Effect Digital Temperature Piezoresistive Pressure
Measured RPM Temperature Pressure
Range Based on magnetic field -55°C to +125°C 0to 1.2 MPa
Voltage 3.3V to 5V 3.0V to 5.5V 5V
Accuracy +1 RPM +0.5°C +1.5%
Resolution - 12-bit 0.1%
Output Digital (pulse) Digital (1-Wire) Analog (voltage)
Response Time Fast (milliseconds) 750 ms (12-bit) 1-5ms
Operating Temperature -40°C to +125°C -55°C to +125°C -40°C to +85°C
Additional Features Anti-noise Waterproof Stable under temperature and moist

The three sensors can detect different parameters
but are able to work with the same voltage 5VDC so that
they can work with Arduino nano. by paying attention
to the signals used, the proximity and temperature
sensors DS18B20 are connected to the digital channel
while the Piezoresistive sensor is connected to the
analog channel. The electronic system is made based on
the data sheet, by paying attention to the GPIO and
being connected to each other as in Figure 3 below.

vge 45V

e
m
COMPUTR PERIPHERAL POWERRA

b t

GRD

ur
MODULE MICRO 80 8P1

GND GND GND

Figure 3. Electronic module circuit schematic.

The voltage source generated from the engine
alternator is stored in the engine battery with a capacity
of 12VDC, because this device is designed to only work
with a voltage of no more than 5VDC, it requires a DC-
to-DC step down module. This module functions to
reduce the voltage from 12VDC to 5VDC as the voltage
supply for each module.

Software development is carried out using the
Arduino Ide application Figure 4, to facilitate software
development, several detailed stages are made as in the
following stages. 1). Embedding libraries; 2). Defining
Pins and devices; 3). Initializing objects and error
handling; 4) Retrieving and processing data; 5). Storing

data on a micro-SD; 6). Displaying data on the LCD and
web server.

ARDUINO_UNC_001.JESP32

1 #include <OneWire.h>

2 #include <DallasTemperature.h> I
<Wire.h>

<LiquidCrystal_ I2C.h>

<RTClib.h>

<EEPROM.h>

<SD.h>

<8PI.h>

3 #include

i

finclude
finclude

finclude

o

#include
8 #include

10 // Pin yang digunakan
11 #define ONE_WIRE BUS 2
12 #define PROXIMITY_PIN 3
13 #define SD CS PIN 10

14 #define RELAY PIN 4

15 #define PRESSURE PIN A0
16 #define BUTTON_PIN 6

ds18b20
// pin untuk proximity

// pin untuk

// pin untuk sd card

// Pin untuk RELAY

// pin untuk pressure se
/ pinluntuk push button

Figure 4. Arduino Ide ver.1.8.19

Several libraries are used such as OneWire,
DallasTemperature, and Wire for the DS18B20 sensor,
LiquidCrystal_I2C for the LCD to work, RTClib to
communicate with the Real-Time Clock module,
EEPROM to access and store data permanently in the
Arduino EEPROM memory. In the code, this is used to
store the "running hours" value that will not be lost
when the Arduino is turned off. SD and SPI for
communication to access and write data with the micro-
SD card module.

Next, initialization is carried out for each
component and sensor connected, such as the Hall effect
sensor for RPM, DS18B20 for temperature, and
piezoresistive sensor for pressure. After initialization,
the software reads data periodically from the sensors.
Each reading is done at a certain interval specified in the
program. Data from the Hall effect sensor is converted
into an RPM value, while data from the DS18B20 is taken
in the form of temperature, and the pressure sensor
provides the engine lubricant pressure value.
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After the data is obtained, the reading results are
stored on a micro-SD card in CSV format. This storage
records time, RPM, temperature, pressure, and running
hours (RH). Data obtained from the sensor is also
displayed on the LCD screen so that operators can
monitor engine conditions directly. In addition, a Wi-Fi
module is connected so that Arduino can function as a
web server. This development also includes a warning
feature, if the temperature value exceeds the limit (80°C)
and the pressure is below the threshold (> 0.2 MPa)
which ensures the relay to activate the alarm, giving a
warning sign of the critical condition of the engine that
is operating.

Each time a program is given to the software
embedded in the microcontroller, testing and debugging
are first carried out at the program level (Arduino IDE)
to ensure that each device used is as expected and to
prevent the device from being used with inappropriate
results. Results should be clear and concise. The
discussion should explore the significance of the results
of the work, not repeat them. A combined Results and
Discussion section is often appropriate. Avoid extensive
citations and discussion of published literature.

Figure 5. Prototype and integration of monitoring system

Some modules such as Arduino, Wi-Fi module,
micro-SD card module, RTC and relay used are placed
on the PCB board so that the modules can be arranged
properly in the box, the modules that have been placed
are then connected using connecting cables according to
the electronic scheme shown in Figure 3. While the LCD
is placed on the lid of the box to make it easier to access
the reading information directly while the sensor is
connected using three connector pins. The cables that
have been connected are then soldered properly to
prevent the cable connection from coming loose or being
connected unstable as in Figure 5.

The results of the prototype and system integration
run well, the LCD shows the expected information in the
form of RPM, F/W temp, L/O temp and L/O press.
When the green button is pressed, the LCD shows the
second screen by conveying information on the name of
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the day, date and hour (time), and at the bottom shows
Running Hours which is the length of time the machine
has been operating since it was first operated as shown
in Figure 5.

v @ ezieen2 x 4+ = o x

< @ A Notsecure 192168.1.2 * ® 9 493 @

@ Getting Started [ Imported From Fire.. @9 WebFig @ ChatGPT

Penelitian Prodi Permesinan Kapal 2024
Monitoring Mesin Penggerak Utama Kapal Penangkap lkan

Tanggal 2024-11-2

Jam 22:42:18

Running Hours RPM

64 0.00

FIW Temp

30.12

LIO Temp

30.75

L/O Pressure

0.13

Status EEPROM

Indikator Kritis

Overheat

Low Oil Pressure

O A 192.168.1.2 + ®
Penelitian Prodi Permesinan Kapal 2024
Monitoring Mesin Penggerak Utama Kapal Penangkap lkan

Tanggal 2024-11-2

Jam  22:41:50

Running Hours RPM
64 0.00

F/W Temp

L/0 Temp
20+ &S 31 2

L/O Pressure
923

Figure 6. Display on monitor device via Wi-Fi

Information via the browser (Figure 6) is also
successfully delivered clearly, although there is a one
second delay when compared to the value on the LCD
(Figure 5). Each sensor reading result is also successfully
recorded and saved on a micro-SD in csv format which
makes it easier to control and maintain the machine. For
example, the overload sign will be active if it is set at a
temperature of more than 30°C, so when the sensor gets
a temperature condition exceeding the set point (30°C)
at that time the critical overheat indicator is active and
sounds an alarm, the LCD shows "OVERHEAT", on the
browser on the monitor the critical overheat indicator
sign lights up flashing red and the overheat event is also
recorded in a csv file in real time as shown in Figure 7.

This design is very helpful in machine operation, it
can prevent the machine from experiencing more severe
damage due to the absence of early warning. The notes
in the csv file will make it easier to diagnose the cause of
the failure.

oM M R R B

12:17,1570,

Figure 7. Sample data

30.69,0

9,0.19,F A
recorded on micro
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The measurement result test was carried out by
comparing the measurement results made by the sensor
with the measurement results of other measuring
instruments that were calibrated on the same object and
time. Calibration was carried out using a drill machine
that could be adjusted for rotation, then the drill rotation
was measured using a prototype measuring instrument
and a calibrated tachometer, then the results were
displayed in Table 2.

Table 2. RPM sensor test results

RPM
" P y APE
1 200 198 1.01%
2 228 22 2.70%
3 376 372 1.08%
4 447 441 1.36%
5 704 695 1.29%
6 894 887 0.79%
7 998 992 0.60%
8 1058 1045 1.24%
9 1148 1134 1.23%
10 1368 1354 1.03%
MAPE 1.24%

In the first measurement, the design device showed
a result of 200 RPM, while the calibrated device showed
198 RPM, resulting in an APE of 1.01%. Higher results
occurred in the second and fourth measurements, where
the APE values were 2.7% and 1.36%, respectively. In
other measurements, the error rate was smaller, even in
the third measurement the APE value was 0.6%, the
MAPE value of 1.24% showed results that were close to
the same between the device and the calibrated device,
and this produced a value that was not much different
from Harsoyo et al., (2019), measurement results with
errors that were still within the tolerance limit. The trial
to determine the temperature was also carried out by
measuring the heat using an electric heater, the heater
was operated until it reached a temperature of 82°C, then
the heater was stopped and then measured using the
device that was made and the calibrated device, the
measurement results are shown in Table 3 as follows.

The prototype successfully reads the temperature
with a value close to the calibration tool as evidenced by
the large percentage of absolute errors that vary at each
measurement point. In addition, in consecutive F/W
temp measurements, the absolute error percentage was
obtained as much as 0.23% to 2.49% and the MAPE was
1.23%. At the same time, in consecutive L/O temp
measurements, the absolute error percentage was
obtained as much as 1.49% to 2.49% and the MAPE was
2.08% and was similar to the measurement results with
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the DS18B20 sensor carried out by Putra et al., (2024).
This value shows that the prototype that has been
designed is able to show the same level of accuracy.
However, there are still differences in the level of
accuracy of the two sensors.

Table 3. Temperature sensor test results
F/W Temp (°C)

L/O Temp (°C)

" x y APE  «x y APE
1 8122 80  153% 8196 80  2.45%
2 7571 75  095% 7612 75  1.49%
3 7112 70 1.60% 7174 70 2.49%
4 6662 65  249% 6617 65  1.80%
5 6092 60  153% 6123 60  2.05%
6 5564 55  116% 5634 55  2.44%
7 4548 45 1.07% 4612 45  2.49%
8 4009 40  023% 4085 40  213%
9 3531 35  089% 3556 35  1.60%
10 3027 30  090% 3055 30  1.83%

MAPE 1.23% MAPE  2.08%

Pressure testing is also done using a pressure
vessel. The sensor is connected to the vessel and then
pressure is applied gradually, and the observation
results are recorded to determine the sensor reading
capability. The measurement results are displayed in
theTable 4.

Table 4. Temperature sensor test results

n L/O Pressure
x y APE

1 0.39 0.40 2.50%
2 0.78 0.80 2.50%
3 1.17 1.20 2.50%
4 13.55 1.60 1.25%
5 1.98 2.00 1.00%
6 2.37 2.40 1.25%
7 2.76 2.80 1.43%
8 3.24 3.20 1.25%
9 3.68 3.60 2.22%
10 41 4.00 2.50%
MAPE 1.72%

Lubricant pressure testing (L/O pressure) produces
data where the accuracy level of the prototype tool can
be said to be quite good when compared to the
calibrated tool. The pressure range tested is between 0.4
to 4.0 kg/cm?, and the absolute percentage error of each
measurement varies between 1.00% and 2.50%. The
highest error rate is 2.50%, and at the measurement point
of 3.20 kg/cm?. The average absolute percentage error of
this measurement is 1.72%, which shows a fairly good
level of accuracy and reliable results regarding the
measurement of lubricant pressure.
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Table 5. Results of measuring the operational parameters of diesel engines

Time RPM F/W Temp L/O Temp L/O Press

x y APE x y APE x y APE X y APE
15.05.47 670 676 0.89% 3012 52 42.08% 67.54 66.1 2.18% 428 4.05 5.68%
15.15.56 684 692 1.16% 3344 64 47.75% 75.66 742 1.97% 418 3.8 10.00%
15.21.03 718 730 1.64% 5081 70 27.41% 75.66 74.3 1.83% 4.08 3.7 10.27%
15.39.16 730 750 2.67% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56%
15.50.08 774 782 1.02% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56%
15.51.25 780 794 1.76% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56 %
15.52.37 840 836 0.48% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56%
15.54.18 866 862 0.46% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56%
15.55.54 894 878 1.82% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56%
15.57.18 912 898 1.56% 6254 70 10.66% 75.66 74.3 1.83% 3.98 3.6 10.56%
MAPE 1.35% MAPE 19.18% MAPE 1.88% MAPE 9.98%

The prototype that has been made is then used for
operational observation of the ship's propulsion engine
by placing the sensor in a place that allows for engine
parameter measurements (Figure 8). The permanent
magnet as a trigger sensor is placed on the flywheel
while the magnetic sensor is placed in such a way that
its position is close to the permanent magnet, this is done
to obtain engine rotation data (RPM). While the
temperature sensor is placed on the engine coolant
reservoir tank, this placement is because there is no
special place that can be used on the engine to place the
coolant sensor. While the pressure sensor is placed on
the oil channel cover bolt on the engine block and the oil
temperature sensor is placed on the crankcase, this is
also because there is no special place for the DS18B20
temperature sensor on the engine block and the
measurement results are displayed in table 5.

w

Figure 8. Implementation of measuring instruments on ship
propulsion engines

From the results of these measurements, there are
differences between the values produced by the
prototype (x) and the calibrated tool (y) on several
parameters, namely RPM, water temperature (F/W
Temp), and oil pressure at two measurement points
(L/O Press). Each measurement shows the percentage of
absolute error (APE) to compare the accuracy between
the prototype and the calibration tool.

The RPM parameter, the MAPE value of 1.35%
indicates that the prototype can record RPM quite
accurately compared to the calibrated tool. While for the
water temperature (F/W Temp) the MAPE value is

19.18%. This value is very different from the results
during the tool test with a MAPE of 1.23%. This
deviation is caused by the position of the existing
temperature sensor installed on the engine before the
thermostat, while the position of the prototype sensor is
placed on the engine coolant in the heat exchanger, this
is done because there is no place near the engine
thermostat to place the prototype sensor. However, from
these results it can be found that the engine coolant
thermostat only opens to flow coolant to the heat
exchanger when the engine temperature is 64°C and the
thermostat opens at a stable position at a temperature of
70°C. This is indicated when the engine temperature is
64°C, then the water temperature in the heat exchanger
begins to increase drastically from 30°C to 62°C.

Based on the data from the oil pressure
measurement results (L/O Press) compared between the
prototype test results with the oil pressure on the engine,
there is a significant difference. The MAPE value on the
test prototype is 1.72%, while the one placed on the
engine is 9.98%. This shows a fairly large difference in
oil pressure measurements. This condition is due to the
placement of the prototype sensor which is not the same
because the lubricant path is in the engine which is not
visible. It is estimated that the pressure sensor on the
prototype is installed before the lubricant filter and oil
pressure control which can cause a pressure difference
due to the difference in flow paths. This position allows
for a decrease in pressure after passing through the
lubricant filter and oil pressure control, resulting in a
different value from the main sensor in the engine.

Conclusion

The operational monitoring system of diesel
engines on fishing vessels aims to help facilitate decision
making in predictive maintenance actions by analyzing
the results of engine rotation speed measurements,
engine coolant temperature and lubricant temperature
as well as circulating lubricant pressure. This device uses
a magnetic proximity sensor with a half effect principle
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to measure RPM, SD18B20 to detect temperature
changes and piezoresistive which can detect pressure
magnitude with good accuracy and a compact Arduino
Nano is used as a microcontroller. The results of this
design produce a measurement prototype with a low
error of between 1.23% to 2.08%, this shows that the tool
works precisely so that it can be trusted as a reference
material for making the right decisions. The significance
of the real-time recording feature that provides
operational data continuously, in addition, the
embedded alarm feature will provide a warning if the
engine operational parameters exceed the set threshold,
so that damage prevention measures can be taken
immediately. This device can also be accessed via a Wi-
Fi network which makes it easy to monitor engine
operational conditions without having to be directly on
site. Adjustment of the sensors used is recommended
according to the physical specifications available on the
engine so that the sensors used can be positioned in the
available space on the engine so that this device can be
truly implemented on the ship's propulsion engine.

Acknowledgments

We would like to express our highest gratitude to the
Politeknik Kelautan dan Perikanan Dumai for their support in
carrying out this research. Special appreciation to the
workshop technicians who provided technical assistance and
practical guidance, the engine crew of the ship who allowed
the testing of this device on their propulsion engine, and the
cadets who participated in this research. Hopefully the results
of this research can contribute to the advancement of science
and technology development in the field of marine and
fisheries.

Author Contributions

conceptualization, M.Z.L.A;; methodology, M.Z.L.A;
validation, J.P.S.; formal analysis, B.D.; investigation, M.T.;
resources, M.T.; data curation, D.D.; writing—original,
M.Z.L.A., draft preparation, J.P.S and D.D.; writing —review
and editing, R.I1Y.; funding acquisition, B.D and R.LY. All
authors have read and agreed to the published version of the
manuscript.

Funding

This research was funded by Politeknik Kelautan dan
Perikanan Dumai, grant number B.496/POLTEK.DUM/
KP.440/111/2024.

Conflicts of Interest

The authors declare that there are no conflicts of interest,
financial, personal, or professional, that could have influenced
the objectivity or results of this study. The funders were not
involved in the design of the study, collection, analysis, or
interpretation of the data, writing the manuscript, or the
decision to publish the results of this study.

References

Abrori, M. Z. L., Sidhi, S. D. P., & Prasetyo, D. (2021).
Modern Monitoring Instrument to Support Fishing

September 2025, Volume 11 Issue 9, 1061-1069

Vessel Operation and Maintenance: A Review.
International  Journal on  Advanced  Science,
Engineering and Information Technology, 11(6), 2305.
https:/ /doi.org/10.18517 /ijaseit.11.6.15066

Agustini, S. A., Mulyatno, . P., & Amiruddin, W. (2023).
Perancangan Sistem Digitalisasi Monitoring Data
RPM Engine dan Temperatur Minyak Lubrikan
Kapal Berbasis Internet of Things (IoT) dengan
Metode Simulasi Prototype ESP32. Jurnal Teknik
Perkapalan, 11(4).

Akbar, R., & Chusyairi, A. (2021). Rancang Bangun
Dispenser Penuangan Air Minum Otomatis
Berbasis  Arduino  Menggunakan  Metode
Prototype. Aisyah Journal Of Informatics and
Electrical Engineering (AJIEE), 3(2), 153-162.

Alfitroh, M. 1., & Wardana, H. K. (2023). Rancang
Bangun Sistem Monitoring Arus, Tegangan,
Kecepatan Putar Turbin dan Suhu Berbasis loT
Pada Pembangkit Listrik Tenaga Uap Mini Skala
Laboratorium. Rekayasa, 16(1), 9-16.

Ardhi, S., Gunawan, T. P., Sugiono, ]. P., Harianto, R. A.,
& Muhammad, F. A. (2024). Pembuatan Prototipe
Sistem Berbasis IoT wuntuk Monitoring dan
Estimasi Biaya Konsumsi Air di Kos-kosan.
Prosiding Seminar Nasional Sains Dan Teknologi
Terapan, 1.

Arnisti, K., Evita, M., & Djamal, M. (n.d.). Pendeteksi UV
di Pantai Menggunakan UVM 30A Berbasis IoT.
Aziz, 1., Sumarahinsih, A., & Permatasari, D. C. (2024).
Perancangan Automatic Tail Dock Berbasis
Arduino Nano Pada Pesawat Menggunakan
Metode PID. Uranus: Jurnal Ilmiah Teknik Elektro,

Sains Dan Informatika, 2(3), 221-238.

Bhakti, H., & Bachri, O. S. (2024). Implementasi Sistem
Monitoring Suhu Dan Ph Air Kolam Budidaya
Ikan Lele Menggunakan Arduino Esp8266 Dan
Arduino Ide. Jurnal Informatika Dan Teknik Elektro
Terapan, 12(351).

Davari, N., Veloso, B., Costa, G. de A., Pereira, P. M.,
Ribeiro, R. P., & Gama, J. (2021). A Survey on Data-
Driven Predictive Maintenance for the Railway
Industry. Sensors, 21(17), 5739.
https://doi.org/10.3390/s21175739

Fikroh, U., & Syahrorini, S. (2024). Arduino Sensors
Reveal Temperature-Driven Compression
Fluctuations in Vehicle Engines. Indonesian Journal
of Innovation Studies, 25(4), 10-21070.

Fuadi, M. H. (2020). Rancang Bangun Kontrol dan
Monitoring ~ Suhu  Pada  Mesin  Diesel
Menggunakan Mobile. Journal of Telecommunication
Network (Jurnal Jaringan Telekomunikasi), 10(1), 31-
37.

Girawan, B. A., Laksana, N. A. S., & Prabowo, D. (2022).
Perancangan Sepeda Listrik Semoli Untuk Beban
80 Kg. Accurate: Journal of Mechanical Engineering

1068



Jurnal Penelitian Pendidikan IPA (JPPIPA)

and Science, 3(2), 1-7.

Gragasin, M. N. G,, Cusi, K. G. D,, Calle, A. M. ]. M,,
Calabio, E. B., Enriquez, C. L. P., Dablo, I. O., &
Limos-Galay, J. A. (2024). Arduino Uno fire alarm
system with Android connectivity using GSM
Module, Temperature, and Smoke Sensor.
International Journal of Research, 8(4), 9-17.

Harsoyo, I. T., Nugroho, A. K., & Nuriman, N. (2019).
Rancang bangun tachometer digital berbasis
arduino  dilengkapi charging dan mode
penyimpan data. Elektrika, 11(2), 6-11.

Hu, J., & Chen, P. (2020). Predictive maintenance of
systems subject to hard failure based on
proportional hazards model. Reliability Engineering
& System Safety, 196, 106707.
https://doi.org/10.1016/j.ress.2019.106707

Kristianto, L., Wibowo, W., Astriawati, N. &
Kristiawan, N. (2023). Perawatan Mesin Diesel
Generator Pada Kapal KN.SAR SADEWA 231.
Journal of Applied Mechanical Engineering and
Renewable Energy, 3(2), 45-50.
https:/ /doi.org/10.52158 /jamere.v3i2.543

Kuncoro, S. D., Androva, A., & Mukhtar, A. (2023).
Rancang bangun instrumentasi hall effect sensor
magnetic pada dynamometer prony breake
dengan sistem monitoring lcd 16x4 displayberbasis
mikrokontroler arduino. Cross-Border, 6(2), 843-
851.

Putra, W. A. H.S,, Jamaaluddin, J., Anshory, 1., & Ahfas,
A. (2024). Spreadsheet-Based Car Engine
Temperature And Compression Pressure Gauge.
Journal of Computer Networks, Architecture and High
Performance Computing, 6(1).
https:/ /doi.org/10.47709/cnahpc.v6il.3472

Reinanda, M. A., Sulu, V. N., Alfredo, R. B, &
Rochadiani, T. H. (2024). Implementasi Internet Of
Things (Iot) Dengan Sensor Ds18b20 Dan Float
Sensor Untuk Monitoring Suhu Dan Ketinggian
Air Pada Proses Memandikan Bayl. JATI (Jurnal
Mahasiswa Teknik Informatika), 8(3), 3824-3829.

Repdhi Febriyan, & Bagus Dwi Cahyono. (2023).
Pemeliharaan Pada Mesin Moulding Unimat 22 A
Di PT. Sejin Lestari Furniture. Jurnal Teknik Mesin,
Industri, Elektro Dan Informatika, 2(1 SE-Articles),
262-274.
https:/ /doi.org/10.55606/jtmei.v2i1.1521

Surapati, A., Kurnia, A., & Agustian, I. (2023). Rancang
Bangun Alat Pendeteksi Dini Over Heat Mesin
Kendaraan Melalui Suhu Air Pendingin. Jurnal
Teknologi, 15(1), 33-42.

Suryowinoto, A., Pramono, I. A., Widyanto, C., &
Irawan, H. (2022). Sistem Kendali Dan Monitoring
Air Conditioner Pada Elektrik Room Container
Crane Berbasis Android Dengan Sistem Internet of
Things. Prosiding Seminar Nasional Sains Dan

September 2025, Volume 11 Issue 9, 1061-1069

Teknologi Terapan.

Ulfa, M. A., Dewi, . A. S. K., & Darmawan, Y. (2023).
Peramalan Produksi Pulp Menggunakan ARIMA
dan Analisis Daya Saingnya di Pasar Internasional.
Jurnal Ekonomi Dan Bisnis Digital (Ekobil), 2(2).

Yusup, M. B., Widiantoro, A., & Mahardika, E. (2020).

Rancang Bangun Diagnosa Trouble Engine
Gasoline  Dengan  Sistem  Fuel  Injeksi
Menggunakan Arduino Dan Visual Basic. SinarFe7,
3(1).

1069



