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THE EVALUATION OF DIFFERENT TYPES OF RICE FLOUR MILLING
MACHINERY FOR THEIR PERFORMANCE

ABSTRACT

A study was conducted to evaluate the performance of four types of rice flour milling
machinery currently used in Sri Lanka namely, pin (disk) mill, plate mill, roller mill and
hammer mill. The machines were evaluated for their performance with a view to
recommending the suitable machinery or machinery combination for the Sri Lankan rice
flour milling industry. Their performances were evaluated in terms of particle size obtained
after milling, temperature increase during milling, moisture content of milled rice flour,

string continuity on extrusion and cost of production.

The pin mill performed best as a single machine among the four types of rice flour
milling machinery. However, the particle size of rice flour obtained was 300um, which is
inadequate for the preparation of extruded products. A combination of three passes through

the pin mill produce a particle size of 212 flour was suitable for extruded

products after preparation of dough with w: ' 60 °C. The temperature increase
during milling, the moisture content of milled rice milling and cost of production per kg of
rice flour by this combination are 56.3°C, 11.7% and LKR.2.57 respectively. The study also
showed that rice flour produced by a combination of pin (two passes) and plate mill
(single pass) is suitable for extruded products after preparation of dough with water at
ambient temperature as well as warm water at temperature 60 °C. The temperature increase

during milling, moisture content of milled rice flour and cost of production per lkg of rice

flour by this combination are 59.5°C, 12.3% and LKR 2.84 respectively.

i



Acknowledgement

[ am deeply grateful to Dr. K.B Palipane, Director, and Institute of Post Harvest
Technology for providing me the opportunity to carry out my research study at the
Institute of Post Harvest Technology and guided me as a supervisor and providing various

guidance to make my research study success.

I extend my special thanks to Eng. T.M.R Dissanayake, who supported me in every aspect

to carryout the research study successfully.

I take this opportunity to thank Mr. M.D Fernando, Deputy Director, Eng. D.P
Senanayake, Senior Mechanical Engineer, Eng. HM.A.P Rathnayake Acting Senior
Mechanical Eengineer and Eng. M.A.S Upul Kumara of the Institute of Post Harvest

Technology for encouraging and supporting me during the work.

I am also grateful to Dr. G.K Watugala, Dr. U.P Kahangamage of the Department of
Mechanical Engineering and also Dr. H.S.C Perera of the Department of the Management
of Technology, University of Moratuwa for giving fullest invaluable guidance to me in my

1 £ 4 AA

research studies. And I am very much grateful to Mr. Himan Punchihewa as the Research

Coordinator for his unfailing acti 1 y and kindness granted to my study.

I would like to thanks to Prof. H.P.M Gunasena, Dr. Thamari Thilakawardane and other
staff members of the Council for Agricultural Research Policy for granting of funds to

carry out the research studies.

My special thanks are due to Mr. Thilak Bandara, Director of Udaya Industries, Weligalle,
and Mr. F.C.M Pieris, Director of Unitech Engineering, Kohuwala, for facilitating testing

of hammer mill and for their invaluable help in setting up experiments.

I am very much grateful to Mr. Saman Rathnayake, Technical Assistant, Mr. R. T. De.
Leema and Mr. Chaminda Kumara for assisting me in conducting experiments on rice

flour-milling machinery throughout the research study.

I wish to keep on record my sincere appreciation to staff of Analysis Division of Industrial
Technology Institute, Colombo 7, for their fullest support in submission of particle size

analysis.

v



I would like to extend my warm and sincere thanks to Ms. Lasanthi Jayatunga and Ms.
Ruwanka Rathnayake, Research Officers, for their genuine help in numerous ways during

the research study.

I am also thankful to Mr. Ranjith Palipane, Lab Technician, Ms. Subashini Gunawardena,
Laboratory Assistant and Ms. Padmini Herath for their invaluable help in setting up
experiments during my research study and preparing various food products on tested rice

flour.

My special thanks go to Dr. G.K. Watugala, Course Coordinator and the Asian
Development Bank for awarding a scholarship to pursue Master Degree Studies at the

University of Moratuwa.

Last but not least, I convey my heartfelt thanks to my loving husband, little daughter and

my parents for their encouragement and support to finish this work.



Contents

Title i
‘ Abstract iii
) Acknowledge iv
List of contents vi

Chapter —I Introduction

1.1 Background and justification 01
1.2 Scope of study 03
1.3 Objective of study 03
Chapter -2 Literature Review 04
2.1 Size Reduction 04
| . 2.1.1 Grinding, Crushing and cutting 05
2.1.22. Milling: Effect 05
2.2 The fundamental mechanical forces of milling grain 09
23 Basic Milling Equipments used for small and medium scale
Operation 10
2.3.1 Hammer milll 10
23.2 Plate mill 13
2.3.3 Roller mill 15
2.3.4 Disk mill 17
| Chapter — 3 Methodology 19
| 3.1 Selection of rice flour milling machinery
‘ é and their combinations 19
) 32 Preparation of rice flour samples 22

| vi



33 Experimental procedure

34 Determination of particle size distribution

3.5 Determination of moisture content

3.6 Determination of string continuity on extrusion
3.7 Determination of cost of production

3.8 Statistical Analysis

Chapter-4 Results and Discussion

4.1 Particle size distribution

4.2 Temperature increase during milling
43 Moisture content of milled rice flour
4.4 String continuity

4.5 Cost of production

1 o il mny as-k

Chapter-5 Conclusion a

References

Appendices A: Experimental records

Appendices B: Milling machinery used for the experiment
Appendices C: Particle size conversion

Appendices D: Sample calculation of cost of production
Appendices E: Analysis results obtained from SAS programme

Appendices F: Technology transfer

vii

22

24

25

25

26

26

27

27

29

31

33

35

37

38

Al-A7

B1-B4

Cl

D1

E1-E5

Fl



