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ABSTRACT 

 

 

The environmental damage is taking place in our world, because mainly due to dust or gas 

generated by manufacturing industry to the environment. The global warming, climate 

change and ozone layer depletion is clear indicator of our environment degradation. The 

impact of this is likely to increase in the future and having devasting consequences for the 

next generation and human health issues. The main focus on the master project is to focus 

on the Bag Filter Dust Collector Machine which can improve and implement the 

performance monitoring of the Bag Filter for Animal Feed Extrusion Plant. Leong Hup 

Feedmill Animal Feed Extrusion Plant air pollution control system (APCS) is located at the 

particle reduction/grinding section. In this section grains such as corn and soy bean is grinded 

and transferred by bucket elevators to be stored in daily raw material bin. This Bag Filter 

Dust Collector is a closed loop system where by the dust collected from the source is directly 

feed into the bucket elevator. The filter bag is used on daily basics，however the operation 

of filter bag is subjective to the operation of hammermill. Grinding is a continuous process 

in animal feed extrusion production and Hammermill run continuous in order to feed the raw 

material in to the extrusion bin. A hammermill is a mill whose purpose is to shred or crush 

aggregate material into smaller pieces by the repeated blows of little hammers. This will 

create high speed air flow inside the grinding chamber and light dust particle will follow the 

air. The objective of the filter bag house is to suck the air out and to control the pressure 

build up in the mill and also to filter the dust which is carried by the air. This will also 

increase the efficiency of the hammermill. So the modern age horizontal hammermill is 

equipped with filter bag with high pressure purging system or also known as pulse jet system. 

So in order to control or avoid the dust generated by the grinding process release to the 

environment, the implementation of the performance monitoring is needed. 
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ABSTRAK 

 

 

Kerosakan alam sekitar berlaku di dunia kita, kerana terutamanya disebabkan oleh habuk 

atau gas yang dihasilkan oleh industri pembuatan ke alam sekitar. Pemanasan global, 

perubahan iklim dan penipisan lapisan ozon adalah petunjuk yang jelas mengenai 

kemerosotan persekitaran kita. Kesannya kemungkinan akan meningkat pada masa akan 

datang dan mempunyai akibat buruk bagi isu-isu generasi akan datang dan kesihatan 

manusia. Fokus utama pada projek induk adalah memberi tumpuan kepada Mesin Penapis 

Debu Penyaring Bag yang dapat meningkatkan dan melaksanakan pemantauan prestasi Bag 

Filter untuk Tanaman Penyemperitan Makanan Haiwan. Sistem kawalan pencemaran udara 

(APCS) Loong Hup Feedmill Animal Feed Extrusion Plant terletak di bahagian 

pengurangan / pengisaran zarah. Dalam bahagian ini biji-bijian seperti jagung dan kacang 

soya digiling dan dipindahkan oleh elevator baldi untuk disimpan dalam tong bahan mentah 

setiap hari. Pengumpul Debu Penyaring Beg ini adalah sistem gelung tertutup di mana oleh 

habuk yang dikumpulkan dari sumbernya dimasukkan terus ke dalam baldi lif. Beg penapis 

digunakan pada asas harian; namun operasi beg penapis adalah subjektif untuk operasi 

hammermill. Penggilingan adalah proses berterusan dalam pengeluaran penyemperitan 

makanan haiwan dan Hammermill berjalan berterusan untuk memasukkan bahan mentah 

ke tong bahan. Hammermill adalah kilang yang tujuannya adalah untuk menghancurkan 

atau menghancurkan bahan agregat menjadi kepingan yang lebih kecil dengan pukulan 

berulang dari palu kecil. Ini akan mewujudkan aliran udara berkelajuan tinggi di dalam 

ruang penggilingan dan zarah debu ringan akan mengikuti udara. Objektif rumah beg 

penapis adalah menyedut udara untuk mengawal tekanan yang menumpuk di kilang dan 

juga untuk menyaring habuk yang dibawa oleh udara. Ini juga akan meningkatkan 

kecekapan hammermill. Jadi hammermill mendatar zaman moden dilengkapi dengan beg 

penapis dengan sistem pembersihan tekanan tinggi atau juga dikenali sebagai sistem jet 

nadi. Oleh itu, untuk mengawal atau mengelakkan debu yang dihasilkan oleh proses 

penggilingan ke persekitaran, pelaksanaan pemantauan prestasi sangat diperlukan. 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 
 

 

 

 

ACKNOWLEDGEMENTS 

 

 

First and foremost, I would like to thank and praise God, my Creator, and my Sustainer, for 

everything I received since the beginning of my life. I would like to extend my appreciation 

to the Universiti Teknikal Malaysia Melaka (UTeM) for providing the master project 

platform.  

 

My utmost appreciation goes to my main supervisor, Assoc. Prof. Ir. Dr. Mohamad Bin 

Minhat, Faculty of Manufacturing Engineering, Universiti Teknikal Malaysia Melaka 

(UTeM) for all his support, advice, and inspiration. His constant patience for guiding and 

providing priceless insights will forever be remembered.  

 

Finally, I would also like to thank my beloved parents and my two sisters for their endless 

support and motivation. Finally, thank you to all the individual(s) who had provided me the 

assistance, support, and inspiration to embark on my master project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 
 
 

 

TABLE OF CONTENTS 

PAGE 

DECLARATION 

APPROVAL 

DEDICATION 

ABSTRACT i 

ABSTRAK ii 

ACKNOWLEDGEMENTS iii 

TABLE OF CONTENTS iv 

LIST OF TABLES vi 

LIST OF FIGURES vii 

LIST OF APPENDICES ix 

 

CHAPTER 

1. INTRODUCTION 1 

1.1 Background 1 

1.2 ProblemStatement 2 

1.3 ResearchObjective 3 

1.4 Scope of Research 3 

1.5  Contributionof Research 4 

1.6 Thesis Outline 5 

 

2. LITERATURE REVIEW 7 

2.1 Introduction 7 

2.2 Description of Bag Filter Dust Collector System 7 

2.3 Working Principle of Pulse Jet Dust Collector 8 

 2.3.1 Types of Filter Bags Position 9 

2.4 Component for Bag Filter Dust Collector Machine [2] 10 

2.5 Pulse Interval for cleaning process 11 

2.6 Influence of Air Injection Nozzle 12 

2.7 Filter Bag Specification 12 

2.8 Case Study 1: Latest Technology IoT Improves Dust Collector Capabilities     

         and applied to Europe Industrial Air Filtration [6] 13 

2.9 Case Study 2: The Big Revolution: Internet Connected Panels by AIREX  

Industry (Case Studied on 28 August 2018) [7] 16 

2.10 Case Study 3: Nederman Company Introducing an IIoT platform for dust 

collectors. [8] 17 

2.11 Others Influence of cleaning parameter on pulse jet dust collector. 18 

2.12 Summary 19 

 

3. METHODOLOGY 20 

3.1 Introduction 20 

3.2 Flow Chart Project 25 

3.3 Research Design 26 

3.4 Proposed Methodology 32 

3.4.1    Experimental Setup 36 

            3.4.1.1    Parameters                                                                             37 

            3.4.1.2    Equipment                                                                             38 

3.5 Limitation of Proposed Methodology 40 

3.6 Summary 40 



v 
 
 

 

 

4. RESULTS AND DISCUSSION 42 

4.1 Introduction 42 

4.2 Results and Calculation 42 

 4.2.1 For Unit Conversion Calculation 43 

4.3 Discussion of Performance Monitoring Results 44 

  4.3.1 Differential Pressure / Pressure (kPa) 44 

 4.3.2 Air Flow Rate (m3/hr) 50 

4.4 Summary 53 

 

5. CONCLUSION AND RECOMMENDATIONS 55 

 5.1 Conclusion 55 

 5.2 Recommendations 56 

 

REFERENCES 58 

APPENDICES 59 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 
 
 

 

 

 

LIST OF TABLES 

 

 

TABLE                                                     TITLE                                                          PAGE 

2.1                   Basic component for Bag Filter Dust Collector Machine                          10 

3.1                   Performance Monitoring Procedures for Bag Filter Dust                          34 

                        Collector   

3.2                   Performance Monitoring Parameter of Bag Filter Dust                             37 

                        Collector System 

3.3                   Performance Monitoring Data Collection Measuring Equipment              38 

 

  

 

 

 

 

 

 

 

 

 

 

 



vii 
 
 

 

 

 

LIST OF FIGURES 

 

 

FIGURE                           TITLE PAGE 

 

2.1       The Outlook of the Bag Filter Dust Collector                                                          8 

2.2       Types of the different position of the Filter Bag                                                      9 

2.3       How iCue Service Work by Donaldson Company                                                 15 

2.4       CSA-certified control panel made by Airex Industries                                          16 

2.5       How’s FlexPAK work designed by Nederman Company                                      18 

3.1       The Bag House Changed New Filter Bag                                                               21 

3.2       Bag filter dust collector machine have installed Magnehelic                                 22 

            Gauge and Compressed Air Filter Regulator  

3.3       Cleanning was done for Blower Fan Impeller                                                        23 

3.4       The Air Flow Rate Measuring Point and Platform                                                 24 

3.5       The Flow Chart of Overall Project                                                                         25 

3.6       The Flow Process for Bag Filter Dust Collector with Hammermill                       27 

            Machine 

3.7       Ammeter installed at the control panel for monitoring blower fan motor              29 

3.8       Rectangular shape main holes already opened for monitoring the inner                30 

            condition of the bag house.  

3.9       Circular shape main hole equipped with the object signal sensor                          31 

3.10     Alarm signal button at the control panel                                                                32 



viii 
 
 

 

3.11     The System Framework for the Entire Process at Animal Feedmill Plant.            36 

4.1       Differential Pressure (kPa) vs Days on December 2020                                        45 

4.2       Differential Pressure (kPa) vs Days on January 2021                                            46 

4.3       Differential Pressure (kPa) vs Days on February 2021                                          46 

4.4       Differential Pressure (kPa) vs Days on March 2021                                              47 

4.5       Differential Pressure (kPa) vs Days on April 2021                                                48 

4.6       Differential Pressure (kPa) vs Days on May 2021                                                 49 

4.7       Differential Pressure (kPa) vs Days on June 2021                                                 49 

4.8       Air Flow Rate vs Days on December 2020                                                            50 

4.9       Air Flow Rate vs Days on January 2021                                                                51 

4.10     Air Flow Rate vs Days on February 2021                                                              51 

4.11     Air Flow Rate vs Days on March 2021                                                                  52 

4.12     Air Flow Rate vs Days on April 2021                                                                    52 

4.13     Air Flow Rate vs Days on May 2021                                                                     53 

4.14     Air Flow Rate vs Days on June 2021                                                                     53 

 

 

 

  

 

 

 

 

 

 



ix 
 
 

 

 

 

LIST OF APPENDICES 

 

 

APPENDIX                                                      TITLE                                                                    PAGE 

A                     Typical Form to Record Performance Monitoring (Daily)                        59 

B                     Typical Form to Record Performance Monitoring (Weekly)                     61 

C                     Typical Form to Record Performance Monitoring (Monthly)                    62 

D                     Typical Form to Record Performance Monitoring (Quarterly)                  63 

E                      Typical Record Performance Monitoring December 2020                        64 

F                      Typical Record Performance Monitoring January 2021                            65 

G                     Typical Record Performance Monitoring February 2021                          66 

H                     Typical Record Performance Monitoring March 2021                              67 

I                       Typical Record Performance Monitoring April 2021                                68 

J                      Typical Record Performance Monitoring May 2021                                 69 

K                     Typical Record Performance Monitoring June 2021                                 70 

L                      Gantt Chart for Master Project                                                                   71 

M                     Flow Chart of Project                                                                                 72 

N                     Performance Monitoring Record for December 2020                                73 

O                     Performance Monitoring Record for January 2021                                    74 

P                      Performance Monitoring Record for February 2021                                  75 

Q                     Performance Monitoring Record for March 2021                                      76 

R                     Performance Monitoring Record for April 2021                                        77 

S                      Performance Monitoring Record for May 2021                                         78 



x 
 
 

 

T                      Performance Monitoring Record for June 2021                                        79



1 
 
 

 

 

CHAPTER 1 

 

INTRODUCTION 

 

1.1       Background 

Leong Hup International (“LHI”) produces the best quality animal feed from our 

feedmill plants in Malaysia, Indonesia and Vietnam. Selection of raw materials for feed 

production, such as corn and soybean, is conducted under a strict quality controlled 

environment in order to produce feed of highest standard grades. 

Combination of deep understanding in poultry farming and research leads greater 

development to produce feed products with the optimum amount of nutrition, thereby 

making LHI’s feeds the right choice for chicken and other livestock. LHI provides a variety 

of feed choices in accordance with each rearing stage of the respective livestock and type of 

livestock. 

One of the main air pollution control system widely used in the industries in Malaysia 

for the control of dust particle pollutant is bag filter dust collector systems. The excellent 

operation of the Bag Filter Dust Collector System is primarily in the hands of the operator 

and maintenance team. A knowledgeable and skilled operator, supervisor or engineer knows 

how to monitor the bag filter processes occurring in the system, and understand what are the 

factors affect the bag filter system efficiency and performance, known what operational 

condition is the best ways for the bag filter and how to keep maintain in the good condition 

are very important. [1] 

A bag filter dust collector is a type of pollution control equipment designed to collect 

and store dust particles and particles from industrial exhaust streams. This equipment is 
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widely used to recover valuable granular pollutants from gaseous exhaust streams in many 

different manufacturing industries including woodworking, woof furniture, steel, feedmill 

and flour. A pulse jet bag filter dust collector machine is designed to achieve maximum 

operating efficiency while reducing machine maintenance cost and time. 

The general function of the bag filter dust collectors are generally used in application 

requiring high yield recoveries from pneumatic transport systems or for the removal of 

hazardous materials from the working environment.  

Successful operation of a bag filter dust collector system is an integral part of the 

operation of a successful manufacturing industry. So, performance monitoring of the bag 

filter dust collector system are very important to the industry operation and to overcome 

environmental issue. In order to ensure the operating bag filter dust collector in the optimally 

condition, performance monitoring of the bag filter system should be implement.  

 

1.2       Problem Statement 

Bag filter dust collector machine have widely used in the operation of animal feedmill 

industry nowadays. Before further study and implementation of performance monitoring for 

bag filter dust collector machine, the machine is monitor by the maintenance staffs and 

production operators for the bag filter in the processes operation. They mainly inspect 

condition of the bag filter dust collector machine body, blower fan and filter bag condition 

only. Sometime, the monitoring is overseen by operator. However, there is no any preventive 

maintenance checklist and performance monitoring record has done. They just perform daily 

visual checking and to make sure the operation is not interrupted. It is happened before, 

during the operation running the bearing of the blower motor shaft sudden jam and broken 

cause the blower motor trip. So with this problem happened it will delay the production 

output rate and loss. Hence, the implementation of performance monitoring for bag filter 
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dust collector is very important and it can be eliminate the number of unnecessary stop 

during production and keep on maintain the performance of the bag filter dust collector 

machine in the optimum and efficient condition. 

 

1.3       Research Objective 

The main aim of this research is to implementing a performance monitoring 

methodology to bag filter dust collector system at the animal feedmill industry. Specifically, 

the objectives are as follows: 

a) To implement performance monitoring for the Bag Filter Dust Collector 

System and preventive maintenance.  

b) To ensure the Bag Filter Dust Collector System in optimum good condition 

and provided smooth production. 

c) To ensure cost reduction in maintenance and production down time. 

 

1.4       Scope of Research 

The scope of this research are as follows: 

• Implementation of perfomance monitoring for the bag filter dust collector 

system at animal feedmill industry. 

• Understand the working principle and the structures of the bag filter dust 

collector system. 

• Determine the parameter for performance monitoring in this research study. 

• Study the current condition for bag filter dust collector machine before 

implementing performace monitoring and preventive maintenance.  

• Study the bag filter dust collector system  condition after implementing 

performance monitoring.  
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1.5       Contribution of Research 

Contributions of this thesis are made in the following related areas: 

i) Implementation of Performance Monitoring for Bag Filter Dust Collector 

System: The first contribution of this work is to implementation of 

performance monitoring for bag filter dust collector machine. Before focus 

on the project with the performance of the bag filter machine, the operator 

and maintenance team just monitor the bag filter machine based on the 

machine body, blower fan condition and filter bag condition only. Sometime 

they may overlook and did not performance correct procedure for preventive 

maintenance checking. So, this performance monitoring implementation is 

useful to provide better understanding of the key parameter to maintaining 

the bag filter dust collection function in the good condition and eliminate 

unnecessary sudden stop of the production. This help the maintenance 

technician and operators more understand the working principle of the bag 

filter machine and do the maintenance checking for the right methods.   

ii) Trained the maintenance technician and operator to be more skilled and 

understand for the bag filter machine:  The second contribution of this project 

is to train the operation operator and maintenance technician more understand 

the working principle of the bag filter dust collector machine. Besides that, 

there are few performances parameter for bag filter dust collector are identify 

and recorded by the operator. So when any occurrences happened the 

operator and maintenance technician will based on the performance 

monitoring data to investigate and troubleshooting the problem and plan to 

do for the proper maintenance before the machine parts breakdown and 

damaged and causes the production stop during operation.  
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iii) Compile with the government laws and regulation about the dust emission to 

the environment. The third contribution of this project is to compile with the 

Clean Air Regulation. Preventive maintenance and performance monitoring 

of a pollution control system, be it an effluent treatment system to treat an 

industrial effluent, or an air pollution control system to abate the release of 

air contaminants into the atmosphere, is a prerequisite for an uninterrupted 

and efficient operation of the control system. 

1.6       Thesis Outline 

Based on the objectives previously presented and on the approach proposed before, 

this thesis is made up of five (5) chapters, which contents are summarized as follows: 

• Chapter 1. Introduction. This chapter presents the background of the study, 

research problems, objectives, scopes, contributions and significance of the 

research. 

• Chapter 2. Literature review. This chapter starts with brief overview of  

• Chapter 3. Methodology. This chapter presents the methodology that has 

been developed to implement performance monitoring for bag filter dust 

collector system. The parameter for the performance monitoring has been 

determined. 

• Chapter 4. Results and Discussion. This chapter summarizes the task done 

and the data obtained for Master Project 1. The performance monitoring 

parameter are indentify and the methodology has developed. Based on the 

results obtained from the performance monitoring, we can future take action 

for preventive maintainence of bag filter dust colletor machine.  
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