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A B S T R A C T 

Sri Lanka is now in a position to accelerate its economic growth in all sectors. Main 

agricultural products export sector plays a vital role in this scenario. Desiccated coconut is one of the 

most important economic products which can contribute considerably for the same. Even though the 

* government is raising funds in deferent areas for improvement of coconut industry in Sri Lanka so far 

DC mill owners have not been able to over come their common manufacturing related issues since last 

decade. 

The biggest problem at the moment desiccated coconut manufacturers face is its cost of 

production, depleting availability of raw coconut and lack of skill labour. This study mainly focuses to 

address those issues. But unfortunately unavailability of coconut will not be able to resolve over night. 

Since that how efficiently use the available resources is vital and discussed herewith. 

* 
Ultimate objective is to prepare a generic guideline to desiccated coconut manufacturing 

sector in Sri Lanka which highlighting present inefficiencies and improvement opportunities need to be 

carried out to overcome their manufacturing and energy utilization related issues to make their business 

profitable. 

Using different tools and techniques in process improvement and waste reduction in 

• manufacturing processes is vital in the world. "Cleaner production" is one of such tool can be applied 

in any area such as manufacturing, service providing etc mainly highlighting environmental concerns 

and waste elimination. Therefore "Cleaner Production" methodology has been used for evaluation of 

desiccated coconut manufacturing process and identifies the process inefficiencies. 

For investigation of DC manufacturing process, Katana DC mill is selected as a 

modernized and medium scale DC plant which represents the majority of the desiccated mills in Sri 

Lanka. At the moment we have only 53 DC mills and 90% of those are in medium scale. Unless few 

machineries or equipment used, the production process and the technology available is identical in all 

DC mills in Sri Lanka. Cleaner production assessment tools and techniques have been used for 

execution of the investigation of DC production process. 
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This report finally covers the theoretical back ground of the cleaner production 

assessment methodology, practical application of it for investigation the manufacturing process, 

identify inefficient area and quantify the losses. 

With the assessment we can understand the Katana DC plant operates with lot of 

inefficiencies in terms of raw material utilization and energy consumption which is common for all DC 

mills in Sri Lanka. Thus those issues are the opportunities for improvement. These opportunities can be 

categorize as short term solutions and long term implementation solution depending on the time and 

investment need to be done on the same. This report concluded general guideline for improvement 

opportunities of DC manufacturing and energy utilization. 

Identifying those opportunities and implementation will definitely effect favorably on 

national economy because desiccated coconut industry is the major export oriented food processing 

industry in Sri Lanka. 

Further selecting one of these specific improvement opportunity and doing a detail 

design is an important area which helps our motherland to take up to the next level and it is our 

responsibility as engineers. 



Master of Engineering in Manufacturing System Engineering 

University of Moratuwa - Sri Lanka 5 

A C K N O W L E D G E M E N T 

I acknowledge all those who assisted me for the completion of this Cleaner Production 

Assessment report of the Katana DC mill and my final master of engineering thesis 

My most special gratitude express to Dr S.M Piyasena for his kind cooperation, guidance, 

advice and encouragement as my project supervisor. Without his guidance and encouragement our master 

degree program would have been end up with only at PG diploma level. I gratefully appreciate the 

corporation offered to me all the time to make out mater degree thesis success even at a very short period of 

time. 

My special grateful thank express to late Dr Wathugal encouraging and motivating us to 

follow Cleaner production Consultant training program at NCPC. I express my deepest gratitude for advice, 

guidance and suggestions given by Dr Udaya kahangamage, to success my Mater of engineering program 

success from the beginning itself. 

My special thanks goes to Mr.V.R. Sena Peiris (Director) Of the "National Cleaner Production 

Centre" and also I greatly indebted to Mr.Samantha Kumarasena (Deputy Director) Of the "National Cleaner 

Production Centre", for their cooperation extended to me, by imparting his knowledge and guidance, without 

which - I would not have been able to complete this assignment. 

I wish to express my warm thanks to Mr.P.Edirimanna, Deputy Director (Processing 

Development) of Coconut Development Authority, for professional guidance and valuable information to 

make this project prolific and valuable. Further I would like to thank the staff members of processing 

Development section of CDA for their support during my studies. 

Further I would like to acknowledge all of my colleagues of MEng Manufacturing system 

engineering- intake IV batch for there support in all of my difficult occasions during my four years of study. 

Finally I would like to thank my parents and my wife for their support and encouragement all the time right 

through out this project. 

D.M.Prasanna Bandara Dasanayaka 

0 1 . 0 1 . 2 0 1 0 



Master of Engineering in Manufacturing System Engineering 

University of Moratuwa - Sri Lanka g 

4 

CONTENT 
DEDICATION 1 
DECLARATION 2 
ABSTRACT 3 
ACKNOWLEDGEMENT 5 

* CONTENT 6 

Chapter 1 9 

INTRODUCTION 9 
1.1 Background 9 
1.2 Scope of the project 10 
1.3. Key objectives of the project 11 
1.4. Project Methodology (Fig 01 Project methodology) 12 
1.5. Core technical work and Results in brief , 13 

Chapter 2 14 
* LITERATURE REVIEW OF CLEANER PRODUCTION METHODOLOGY 14 

2.1 Definition 14 
2.2 How to start a cleaner production assessment 15 
2.3 Benefits of Applying Cleaner Production in the Organization 15 
2.4 Benefits of Applying Cleaner Production to the Environment 15 
2.5 Steps involved in Conducting a Comprehensive CP Assessment 16 
2.6 The Chart of Basic Classification involved in CP Techniques 17 

k Chapter 3 18 
CLEANER PRODUCTION ASSESMENT DONE AT KATANA DC MILL 18 

3.1 Introduction to the Company 18 
3.2 Designated CP team 19 
3.3 Initial walk through audit Observation 20 
3.4 Site map 21 
3.5 Audit Focus 22 
3.6 Process Description and Process flow diagram 22 

3.6.1 Process Description 22 
3.6.2 Process flow diagram 23 

^ 3.7.Qualitative Analysis 26 
3.7.1. Qualitative analysis of Solid wastes 26 
3.7.2 Qualitative analysis of water and steam wastes 28 
3.7.3 Observations of qualitative analysis 28 
3.7.4. Conclusion of Qualitative analysis 30 

3.8 Quantitative Assessment 30 
3.8.1. DC production Data 30 
3.8.2. Material Balance for DC production During Site Visit 30 
3.8.3 Overall material balance for 12 months production 32 

3.9 Water consumption 33 
3.9.1. Observation on water consumption 34 

* 3.10. Electricity usage 34 
3.10.1. Observation of electricity usage 34 



Master of Engineering in Manufacturing System Engineering 

LIST OF TABLES 

Table 01: Designated CP team 

Table 02: Qualitative analysis o f solid waste 

Table 03: Qualitative analysis of steam and water waste 

Table 04: DC production data 

Table 05: Material balance for DC production 

19 

26 

28 

30 

30 

University of Moratuwa - Sri Lanka 

3.11 Cleaner production option generation 35 
3.11.1. Selection of options and CP opportunities 35 

3.12. Summary 36 

Chapter 4 37 
HEAT ENERGY UTILIZATION OF DC MILLS IN SRI LANKA 37 

4.1 Scope 38 
4.2. Study of energy utilization of drying process in DC manufacturing 38 
4.3 Observations of the study 38 

Chapter 5 40 
SUMMARY AND DISCUSSION OF THE RESULTS 40 

5.1 Summary of results 40 
5.2 Discussion of the Results 41 

Chapter 6 42 
GUIDLINE FOR IMPROVEMENT OPERTUNITIES OF DC MANUFACTURING SECTOR IN SRI 
LANKA 42 

Chapter 7 45 
CONCLUSION 45 

Chapter 8 46 
REFERENCES 46 

LIST OF FIGURES 0 % 

Figure 01: Project methodology * / 12 

Figure 02: Block diagram of CP techniques -<-^:-Z>^ \ 7 
Figure 03: Site Map 21 

Figure 04: Process flow diagram 23 

Figure 05: Coconut deshelling machine 44 



Master of Engineering in Manufacturing System Engineering 

Table 06: Overall material balance for DC production for one year 

Table 07: Water consumption 

Table 08: Electricity consumption 

Table 09: CP options 

32 

33 

34 

36 

APPENDIX 

Appendix 01: Material balance calculations 

Appendix 02: Overall Material Balance from 12 months Production Data 

Appendix 03: Energy Analysis 

Appendix 04: Survey done on DC manufacturing sector in Sri Lanka 

Appendix 05: Calculation of paring weight 

N O M E N C L A T U R E 

CDA: Coconut Development Authority 

DC: Desiccated Coconut 

FIFO: First In First Out 

GDP: Gross Domestic Production 

HACCP: Hazardous Analysis and Critical Control Point 

MEng: Master of Engineering 

NA: Not Applicable 

PG: Post Graduate 

UAE: United Arab Emirates 

WITS: World Integrated Trade Solution 

University of Moratuwa - Sri Lanka 


