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ABSTRACT 

MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM IN 

MULTINATIONAL HEAVY EQUIPMENT COMPANY  

By 

Sygit Irawan 

Dena Hendriana B.Sc. S.M. Sc. D, Advisor 

Dr. Eng. Cuk Supriyadi Ali Nandar, Co-Advisor 

 

SWISS GERMAN UNIVERSITY 

 

Komatsu Bulldozer D85ESS-2 is the most popular Komatsu Bulldozer Small product 

from United Tractors.  In operating, of course, Komatsu Bulldozer D85ESS-2 is 

inseparable from problems. One of them is the oil engine pressure drop.   The 

following are some of the possible causes of oil engine pressure drops. Engines are 

usually equipped with an oil pressure sensor that turns on a warning light at low oil 

pressure.  Low oil pressure will be the focus of this research. Knowing faster the 

presence of low oil pressure can prevent engine damage caused by the absence of 

lubrication, because low oil pressure can cause engine oil not to circulate properly in 

every engine component.  Based on these things, this research is carried out by 

developing a tool that can monitor engine oil pressure. Among other things, it must 

also be supplemented with a warning of the occurrence of an abnormal condition or 

an action that needs to be taken immediately when an abnormal condition occurs.  In 

addition, it can also be known by owners in different places with the use of IoT. 

ESP32 will be used with the Google Sheets application as an IoT platform, to be able 

to send information from sensors to google sheets then the data is sent to the looker 

studio for display data to prevent damage to engine components due to the absence of 

lubrication. 

Keywords: Engine Oil Pressure, Google Sheets, Esp32, LookerStudio, OPST Sensor, 

Monitoring System. 

 

 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 4 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2023 

by Sygit Irawan 

All rights reserved. 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 5 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

 

DEDICATION 

 

This research is entirely devot to  my lovely  wife  and  children,  who  have been  our 

source of inspiration and have given me courage when I thought of giving up. In 

addition, I made a dedicated to PT United Tractors Tbk. and UT School. 

Thank  you  for everyone who involve in this thesis and for your time. This thesis is 

dedicated to you all and my beloved country, Indonesia. 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 6 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

 

ACKNOWLEDGEMENTS 

 

I'd like to thank Mr. Dena Hendriana B.Sc. S.M. Sc.D., and Mr. Dr. Eng. Cuk 

Supriadi Ali Nandar., as well as all the lecturers who helped me when I was studying 

at Swiss German University.  

Also, thank you to Mr.  Edhie Sarwono, Mrs. Endang Tri Handajani, Mr. Mochamad 

Hamdan Aziz and the management of PT United Tractors Tbk for allowing me to 

pursue a master's degree.  

And I especially want to thank God Almighty for all the grace that have been 

bestowed upon me. 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 7 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

 

TABLE OF CONTENTS 

STATEMENT BY THE AUTHOR .......................................................................... 2 

ABSTRACT ............................................................................................................. 3 

DEDICATION ......................................................................................................... 5 

ACKNOWLEDGEMENTS ..................................................................................... 6 

TABLE OF CONTENTS ......................................................................................... 7 

LIST OF FIGURES ............................................................................................... 10 

LIST OF TABLES ................................................................................................. 13 

1. CHAPTER 1 – INTRODUCTION ............................................................... 14 

1.1 Background ................................................................................................... 14 

1.2 Research Problem .......................................................................................... 19 

1.3 Research Objective ........................................................................................ 19 

1.4 Research Question ......................................................................................... 20 

1.5 Hypothesis ..................................................................................................... 20 

1.6 Significance of Study .................................................................................... 20 

1.7 Scope of Study .............................................................................................. 20 

2. CHAPTER 2 - LITERATURE REVIEW...................................................... 21 

2.1 Maintenance .................................................................................................. 21 

2.2 Oil Engine ..................................................................................................... 22 

2.2.1 Oil Engine Pressure ................................................................................... 23 

2.2.2 Measuring Oil Engine Pressure ................................................................. 25 

2.2.3 Monitoring Oil Engine Pressure ................................................................ 26 

2.2.4 Lubrication System Engine Komatsu ........................................................ 27 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 8 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

2.3 Internet Of Things ......................................................................................... 27 

2.4 LoRa .............................................................................................................. 29 

2.5 Google Sheet ................................................................................................. 30 

2.6 Google Looker Studio (Data Studio) ............................................................ 31 

2.7 ESP32 ............................................................................................................ 32 

2.8 Proximity Sensor ........................................................................................... 32 

2.9 Arduino.......................................................................................................... 34 

2.10 Previous Study............................................................................................... 35 

3. CHAPTER 3 – RESEARCH METHODS .................................................... 39 

3.1 Root Cause .................................................................................................... 39 

3.2 Research Framework ..................................................................................... 39 

3.3 Conceptual Design ........................................................................................ 40 

3.4 Block Diagram .............................................................................................. 41 

3.5 Model V-Shape .............................................................................................. 42 

3.6 Equipment and Materials .............................................................................. 44 

4. CHAPTER 4 – RESULTS AND DISCUSSIONS ........................................ 58 

4.1 Validation Device .......................................................................................... 58 

4.1.1 Pressure Sensor ...................................................................................... 59 

4.1.2 Temperature Sensor ............................................................................... 61 

4.1.3 RPM Sensor ........................................................................................... 63 

4.2 Device Assembly & Installation .................................................................... 66 

4.2.1 Transmitter Box ............................................................................................. 66 

4.2.2 Receiver Box ................................................................................................. 67 

4.2.3 Sensor ............................................................................................................ 68 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 9 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

4.3 Experimental Result ...................................................................................... 69 

4.4 LoRa Transmitter Distance Testing ............................................................... 70 

4.5 Result of The Device Function ...................................................................... 72 

5. CHAPTER 5 – CONCLUSIONS AND RECOMENDATIONS................... 77 

5.1 Conclusions ................................................................................................... 77 

5.2 Recommendations ......................................................................................... 77 

GLOSSARY ........................................................................................................... 78 

REFERENCES ...................................................................................................... 79 

CURRICULUM VITAE ........................................................................................ 81 

 

 

 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 10 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

 

LIST OF FIGURES 

Figure 1.1 Domestic Market Share 9M2022................................................................ 14 

Figure 1.2 Komatsu Products ....................................................................................... 15 

Figure 1.3 UT Tech Care intranet website ................................................................... 15 

Figure 1.4 Heavy Equipment Population Data ............................................................ 16 

Figure 1.5 Komatsu Bulldozer D85ESS-2 ................................................................... 16 

Figure 1.6 Komatsu Bulldozer population ................................................................... 17 

Figure 1.7 Data Problems by Components .................................................................. 17 

Figure 1.8 Problems Engine Assy ................................................................................ 18 

Figure 1.9 Crankshaft Lack Lubrication ...................................................................... 18 

Figure 1.10 Dashboard Panel ....................................................................................... 19 

Figure 2.1 The Service Symbol.................................................................................... 23 

Figure 2.2 Measuring Oil Engine Pressure .................................................................. 25 

Figure 2.3 Lubrication System Engine Komatsu ......................................................... 27 

Figure 2.4 Internet of things......................................................................................... 28 

Figure 2.5 Concep IOT for this Research .................................................................... 28 

Figure 2.6 Lora............................................................................................................. 30 

Figure 2.7 Google Sheet .............................................................................................. 31 

Figure 2.8 Google Looker Studio ................................................................................ 32 

Figure 2.9 ESP32 ......................................................................................................... 32 

Figure 2.10 Proximity Sensor ...................................................................................... 34 

Figure 2.11 Arduino Boards ......................................................................................... 35 

Figure 3.1 Fishbone Tool for Root Cause Analysis ..................................................... 39 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 11 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

Figure 3.2 Research Framework .................................................................................. 40 

Figure 3.3 Conceptual Design...................................................................................... 41 

Figure 3.4 Block Diagram............................................................................................ 41 

Figure 3.5 V-Shape Model Mechatronics .................................................................... 42 

Figure 3.6 Arduino Pro Mini ........................................................................................ 44 

Figure 3.7 Lora............................................................................................................. 45 

Figure 3.8 Lora Transmitter ......................................................................................... 46 

Figure 3.9 Lora Receiver ............................................................................................. 47 

Figure 3.10 ESP32 ....................................................................................................... 48 

Figure 3.11 Proximity Sensor ...................................................................................... 49 

Figure 3.12 Proximity Distance Range ........................................................................ 50 

Figure 3.13 Oil Pressure and Temperature Sensor ...................................................... 51 

Figure 3.14 Structure Oil Pressure and Temperature Sensor ....................................... 51 

Figure 3.15 Komatsu Bulldozer D85ESS-2 ................................................................. 52 

Figure 3.16 Create a New Sheet .................................................................................. 53 

Figure 3.17 Gsheet ....................................................................................................... 53 

Figure 3.18 Script Editor.............................................................................................. 54 

Figure 3.19 New Deployment ...................................................................................... 54 

Figure 3.20 Insert Coding ............................................................................................ 55 

Figure 3.21 New Blank Report .................................................................................... 56 

Figure 3.22 Connect To Data ....................................................................................... 56 

Figure 3.23 Connect To Google Sheet ......................................................................... 56 

Figure 3.24 Edit Google Looker Studio ....................................................................... 57 

Figure 4.1 Validation Sensor Process ........................................................................... 58 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 12 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

Figure 4.2 Pressure Sensor Validation Process ............................................................ 60 

Figure 4.3 Pressure Sensor Validation Graph .............................................................. 60 

Figure 4.4 Temperature Sensor Validation ................................................................... 62 

Figure 4.5 Temperature Sensor Validation Graph ........................................................ 62 

Figure 4.6 RPM Sensor Validation .............................................................................. 65 

Figure 4.7 RPM Sensor Validation Graph ................................................................... 65 

Figure 4.8 Transmitter Box .......................................................................................... 66 

Figure 4.9 Transmitter Box Location ........................................................................... 67 

Figure 4.10 Receiver Box ............................................................................................ 67 

Figure 4.11 Receiver Box Location ............................................................................. 68 

Figure 4.12 OPST Sensor Installation ......................................................................... 68 

Figure 4.13 RPM Sensor Installation ........................................................................... 68 

Figure 4.14 Simulated and Installed in the Bulldozer.................................................. 69 

Figure 4.15 Installed Sensor ........................................................................................ 69 

Figure 4.16 Data Gsheet .............................................................................................. 70 

Figure 4.17 Coverage Distance in UT Samarinda ....................................................... 70 

Figure 4.18 Coverage Distance in UT Balikpapan ...................................................... 71 

Figure 4.19 Process Data ............................................................................................. 72 

Figure 4.20 Data Gsheet .............................................................................................. 72 

Figure 4.21 Visualisation Data ..................................................................................... 74 

Figure 4.22 Reporting PDF File................................................................................... 74 

Figure 4.23 Email Respon............................................................................................ 75 

Figure 4.24 Email Display ........................................................................................... 75 



MONITORING ENGINE OIL PRESSURE WITH IOT SYSTEM              Page 13 of 81 

IN MULTINATIONAL HEAVY EQUIPMENT COMPANY 

 Sygit Irawan 

 

 

LIST OF TABLES 

Table 2.1 Standard Value Table For Engine ................................................................. 24 

Table 2.2 Parameter Comparison of wireless communication technology .................. 29 

Table 4.1 Pressure Sensor Data Validation .................................................................. 59 

Table 4.2 T-Test Two Samples Pressure Sensor ........................................................... 61 

Table 4.3 Temperature Sensor Data Validation ............................................................ 61 

Table 4.4 T-Test Two Samples Temperature Sensor .................................................... 63 

Table 4.5 RPM Sensor Data Validation ....................................................................... 63 

Table 4.6 T-Test Two Samples RPM Sensor ................................................................ 65 

Table 4.7 The Pressure Data ........................................................................................ 73 

 


