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From Editor's Desk  

  
Dear Researcher,                                                               
  
Greetings! 
  
Research article in this issue discusses about development of a Coconut Dehusking Machine. 
  
Let us review research around the world this month; South Korean scientists have created a 
temperature cycle for the on-chip flow-through polymerase chain reaction (PCR) using a single 
heater. Tom Brown, an expert in nucleic acid chemistry at the University of Southampton, UK, 
says that a po table PCR device could find widespread use. 'Portable PCR devices could be 
used in important applications in human and veterinary medicine for point of care analysis, and 
in forensic science for identification. 
 
Looping fibre optics from Japan under the Arctic ice will improve internet performance – but is 
easier said than done. The retreat of sea ice is bringing 21st-century communications to the 
Arctic. In mid-August, construction should start on the first submarine fibre-optic cables to cross 
the Arctic Ocean, providing digital shortcuts between London and Tokyo, Japan. 
 
Struggling to make your smart phone battery last the whole day? Paying for your apps might 
help. Up to 75 per cent of the energy used by free versions of Android apps is spent serving up 
ads or tracking and uploading user data: running just one app could drain your battery in around 
90 minutes. 
 
A fuel cell powered by naturally occurring bacteria has successfully converted 13 per cent of the 
energy in sewage to electricity – and cleaned the waste water at the same time. It's hoped 
genetic engineering could make this much more efficient. 
 
It has been an absolute pleasure to present you articles that you wish to read. We look forward 
to many more new technology-related research articles from you and your friends. We are 
anxiously awaiting the rich and thorough research papers that have been prepared by our 
authors for the next issue. 
   
Thanks, 
Editorial Team 
IJITCE 
  

 

 

 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

 

 

Editorial Members 
Dr. Chee Kyun Ng Ph.D 
Department of Computer and Communication Systems, 
Faculty of Engineering, Universiti Putra Malaysia,UPM Serdang, 43400 Selangor,Malaysia. 
 
Dr. Simon SEE Ph.D 
Chief Technologist and Technical Director at Oracle Corporation, Associate Professor (Adjunct) at Nanyang Technological University 
Professor (Adjunct) at Shangai Jiaotong University, 27 West Coast Rise #08-12,Singapore 127470 
 
Dr. sc.agr. Horst Juergen SCHWARTZ Ph.D, 
Humboldt-University of Berlin, Faculty of Agriculture and Horticulture, Asternplatz 2a, D-12203 Berlin, Germany 
 
Dr. Marco L. Bianchini Ph.D 
Italian National Research Council; IBAF-CNR, Via Salaria km 29.300, 00015 Monterotondo Scalo (RM), Italy 
 
Dr. Nijad Kabbara Ph.D 
Marine Research Centre / Remote Sensing Centre/ National Council for Scientific Research, 
P. O. Box: 189 Jounieh, Lebanon 
 
Dr. Aaron Solomon Ph.D 
Department of Computer Science, 
National Chi Nan University, No. 303, University Road, Puli Town, Nantou County 54561, Taiwan 
 
Dr. Arthanariee. A. M M.Sc.,M.Phil.,M.S.,Ph.D 
Director - Bharathidasan School of Computer Applications, Ellispettai, Erode, Tamil Nadu,India 
 
Dr. Takaharu KAMEOKA, Ph.D 
Professor, Laboratory of Food, 
Environmental & Cultural Informatics Division of Sustainable Resource Sciences, 
Graduate School of Bioresources, Mie University, 1577 Kurimamachiya-cho, Tsu, Mie, 514-8507, Japan 
 
Mr. M. Sivakumar M.C.A.,ITIL.,PRINCE2.,ISTQB.,OCP.,ICP 
Project Manager - Software, Applied Materials, 1a park lane, cranford, UK 
 
Dr. Bulent Acma Ph.D 
Anadolu University, 
Department of Economics, Unit of Southeastern Anatolia Project(GAP), 26470 Eskisehir, TURKEY 
 
Dr. Selvanathan Arumugam Ph.D 
Research Scientist, Department of Chemistry, University of Georgia, GA-30602, USA. 
 
 

Review Board Members 

Dr. Paul Koltun  
Senior Research ScientistLCA and Industrial Ecology Group,Metallic & Ceramic Materials,CSIRO Process Science & Engineering Private Bag 
33, Clayton South MDC 3169,Gate 5 Normanby Rd., Clayton Vic. 3168, Australia  
 
Dr. Zhiming Yang MD., Ph. D.   
Department of Radiation Oncology and Molecular Radiation Science,1550 Orleans Street Rm 441, Baltimore MD, 21231,USA  
 
Dr. Jifeng Wang   
Department of Mechanical Science and Engineering, University of Illinois at Urbana-Champaign Urbana, Illinois, 61801, USA  
 
Dr. Giuseppe Baldacchini  
ENEA - Frascati Research Center, Via Enrico Fermi 45 - P.O. Box 65,00044 Frascati, Roma, ITALY.  
 
Dr. Mutamed Turki Nayef Khatib   
Assistant Professor of Telecommunication Engineering,Head of Telecommunication Engineering Department,Palestine Technical University 
(Kadoorie), Tul Karm, PALESTINE.  
 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

 

 

Dr.P.Uma Maheswari  
Prof & Head,Depaartment of CSE/IT, INFO Institute of Engineering,Coimbatore.  
 
Dr. T. Christopher, Ph.D.,   
Assistant Professor & Head,Department of Computer Science,Government Arts College(Autonomous),Udumalpet, India.  
 
Dr. T. DEVI Ph.D. Engg. (Warwick, UK),   
Head,Department of Computer Applications,Bharathiar University,Coimbatore-641 046, India.  
 
Dr. Renato J. orsato  
Professor at FGV-EAESP,Getulio Vargas Foundation,São Paulo Business School,Rua Itapeva, 474 (8° andar) ,01332-000, São Paulo (SP), 
Brazil Visiting Scholar at INSEAD,INSEAD Social Innovation Centre,Boulevard de Constance,77305 Fontainebleau - France  
 
Y. Benal Yurtlu  
Assist. Prof. Ondokuz Mayis University  
 

Dr.Sumeer Gul  
Assistant Professor,Department of Library and Information Science,University of Kashmir,India 
 
Dr. Chutima Boonthum-Denecke, Ph.D  
Department of Computer Science,Science & Technology Bldg., Rm 120,Hampton University,Hampton, VA 23688 
 
Dr. Renato J. Orsato  
Professor at FGV-EAESP,Getulio Vargas Foundation,São Paulo Business SchoolRua Itapeva, 474 (8° andar), 01332-000, São Paulo (SP), Brazil 
 
Dr. Lucy M. Brown, Ph.D.  
Texas State University,601 University Drive,School of Journalism and Mass Communication,OM330B,San Marcos, TX 78666 
 
Javad Robati  
Crop Production Departement,University of Maragheh,Golshahr,Maragheh,Iran 
 
Vinesh Sukumar (PhD, MBA)  
Product Engineering Segment Manager, Imaging Products, Aptina Imaging Inc. 
 
Dr. Binod Kumar PhD(CS), M.Phil.(CS), MIAENG,MIEEE   
HOD & Associate Professor, IT Dept, Medi-Caps Inst. of Science & Tech.(MIST),Indore, India  
 
Dr. S. B. Warkad  
Associate Professor, Department of Electrical Engineering, Priyadarshini College of Engineering, Nagpur, India 
 
Dr. doc. Ing. Rostislav Choteborský, Ph.D.  
Katedra materiálu a strojírenské technologie Technická fakulta,Ceská zemedelská univerzita v Praze,Kamýcká 129, Praha 6, 165 21  
 
Dr. Paul Koltun  
Senior Research ScientistLCA and Industrial Ecology Group,Metallic & Ceramic Materials,CSIRO Process Science & Engineering Private Bag 
33, Clayton South MDC 3169,Gate 5 Normanby Rd., Clayton Vic. 3168  
 
DR.Chutima Boonthum-Denecke, Ph.D   
Department of Computer Science,Science & Technology Bldg.,Hampton University,Hampton, VA 23688  
 
Mr. Abhishek Taneja B.sc(Electronics),M.B.E,M.C.A., M.Phil.,   
Assistant Professor in the Department of Computer Science & Applications, at Dronacharya Institute of Management and Technology, 
Kurukshetra. (India).  
 
Dr. Ing. Rostislav Chot•borský,ph.d,  
Katedra materiálu a strojírenské technologie, Technická fakulta,•eská zem•d•lská univerzita v Praze,Kamýcká 129, Praha 6, 165 21 
 
Dr. Amala VijayaSelvi Rajan, B.sc,Ph.d,   
Faculty – Information Technology Dubai Women’s College – Higher Colleges of Technology,P.O. Box – 16062, Dubai, UAE 
 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

 

 

Naik Nitin Ashokrao B.sc,M.Sc  
Lecturer in Yeshwant Mahavidyalaya Nanded University  
 
Dr.A.Kathirvell, B.E, M.E, Ph.D,MISTE, MIACSIT, MEN GG  
Professor - Department of Computer Science and Engineering,Tagore Engineering College, Chennai 
 
Dr. H. S. Fadewar B.sc,M.sc,M.Phil.,ph.d,PGDBM,B.Ed .  
Associate Professor - Sinhgad Institute of Management & Computer Application, Mumbai-Banglore Westernly Express Way Narhe, Pune - 41  
 
Dr. David Batten  
Leader, Algal Pre-Feasibility Study,Transport Technologies and Sustainable Fuels,CSIRO Energy Transformed Flagship Private Bag 
1,Aspendale, Vic. 3195,AUSTRALIA  
 
Dr R C Panda  
(MTech & PhD(IITM);Ex-Faculty (Curtin Univ Tech, Perth, Australia))Scientist CLRI (CSIR), Adyar, Chennai - 600 020,India  
 
Miss Jing He  
PH.D. Candidate of Georgia State University,1450 Willow Lake Dr. NE,Atlanta, GA, 30329  
 
Jeremiah Neubert  
Assistant Professor,Mechanical Engineering,University of North Dakota  
 
Hui Shen  
Mechanical Engineering Dept,Ohio Northern Univ.  
 
Dr. Xiangfa Wu, Ph.D.  
Assistant Professor / Mechanical Engineering,NORTH DAKOTA STATE UNIVERSITY  
 
Seraphin Chally Abou  
Professor,Mechanical & Industrial Engineering Depart,MEHS Program, 235 Voss-Kovach Hall,1305 Ordean Court,Duluth, Minnesota 55812-3042  
 
Dr. Qiang Cheng, Ph.D.  
Assistant Professor,Computer Science Department Southern Illinois University CarbondaleFaner Hall, Room 2140-Mail Code 45111000 Faner 
Drive, Carbondale, IL 62901  
 
Dr. Carlos Barrios, PhD  
Assistant Professor of Architecture,School of Architecture and Planning,The Catholic University of America  
 
Y. Benal Yurtlu  
Assist. Prof. Ondokuz Mayis University  
 
Dr. Lucy M. Brown, Ph.D.  
Texas State University,601 University Drive,School of Journalism and Mass Communication,OM330B,San Marcos, TX 78666  
 
Dr. Paul Koltun   
Senior Research ScientistLCA and Industrial Ecology Group,Metallic & Ceramic Materials CSIRO Process Science & Engineering  
 
Dr.Sumeer Gul   
Assistant Professor,Department of Library and Information Science,University of Kashmir,India  
 
Dr. Chutima Boonthum-Denecke, Ph.D   
Department of Computer Science,Science & Technology Bldg., Rm 120,Hampton University,Hampton, VA 23688  
 
Dr. Renato J. Orsato   
Professor at FGV-EAESP,Getulio Vargas Foundation,São Paulo Business School,Rua Itapeva, 474 (8° andar) 01332-000, São Paulo (SP), Brazil  
 
Dr. Wael M. G. Ibrahim  
Department Head-Electronics Engineering Technology Dept.School of Engineering Technology ECPI College of Technology 5501 Greenwich 
Road - Suite 100,Virginia Beach, VA 23462  
 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

 

 

Dr. Messaoud Jake Bahoura  
Associate Professor-Engineering Department and Center for Materials Research Norfolk State University,700 Park avenue,Norfolk, VA 23504  
 
Dr. V. P. Eswaramurthy M.C.A., M.Phil., Ph.D.,   
Assistant Professor of Computer Science, Government Arts College(Autonomous), Salem-636 007, India.  
 
Dr. P. Kamakkannan,M.C.A., Ph.D .,   
Assistant Professor of Computer Science, Government Arts College(Autonomous), Salem-636 007, India.  
 
Dr. V. Karthikeyani Ph.D.,   
Assistant Professor of Computer Science, Government Arts College(Autonomous), Salem-636 008, India.  
 
Dr. K. Thangadurai Ph.D.,   
Assistant Professor, Department of Computer Science, Government Arts College ( Autonomous ), Karur - 639 005,India.  
 
Dr. N. Maheswari Ph.D.,   
Assistant Professor, Department of MCA, Faculty of Engineering and Technology, SRM University, Kattangulathur, Kanchipiram Dt - 603 203, 
India.  
 
Mr. Md. Musfique Anwar B.Sc(Engg.)   
Lecturer, Computer Science & Engineering Department, Jahangirnagar University, Savar, Dhaka, Bangladesh.  
 
Mrs. Smitha Ramachandran M.Sc(CS).,  
SAP Analyst, Akzonobel, Slough, United Kingdom.  
 
Dr. V. Vallimayil Ph.D.,   
Director, Department of MCA, Vivekanandha Business School For Women, Elayampalayam, Tiruchengode - 637 205, India.  
 
Mr. M. Moorthi M.C.A., M.Phil.,   
Assistant Professor, Department of computer Applications, Kongu Arts and Science College, India  
 
Prema Selvaraj Bsc,M.C.A,M.Phil  
Assistant Professor,Department of Computer Science,KSR College of Arts and Science, Tiruchengode 
 
Mr. G. Rajendran M.C.A., M.Phil., N.E.T., PGDBM., P GDBF.,  
Assistant Professor, Department of Computer Science, Government Arts College, Salem, India. 
 
 
Dr. Pradeep H Pendse B.E.,M.M.S.,Ph.d   
Dean - IT,Welingkar Institute of Management Development and Research, Mumbai, India  
 
Muhammad Javed  
Centre for Next Generation Localisation, School of Computing, Dublin City University, Dublin 9, Ireland  
 
Dr. G. GOBI  
Assistant Professor-Department of Physics,Government Arts College,Salem - 636 007  
 
Dr.S.Senthilkumar   
Post Doctoral Research Fellow, (Mathematics and Computer Science & Applications),Universiti Sains Malaysia,School of Mathematical 
Sciences, Pulau Pinang-11800,[PENANG],MALAYSIA.  
 
Manoj Sharma   
Associate Professor Deptt. of ECE, Prannath Parnami Institute of Management & Technology, Hissar, Haryana, India  
 
RAMKUMAR JAGANATHAN   
Asst-Professor,Dept of Computer Science, V.L.B Janakiammal college of Arts & Science, Coimbatore,Tamilnadu, India  
 
Dr. S. B. Warkad   
Assoc. Professor, Priyadarshini College of Engineering, Nagpur, Maharashtra State, India  
 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

 

 

Dr. Saurabh Pal   
Associate Professor, UNS Institute of Engg. & Tech., VBS Purvanchal University, Jaunpur, India  
 
Manimala   
Assistant Professor, Department of Applied Electronics and Instrumentation, St Joseph’s College of Engineering & Technology, Choondacherry 
Post, Kottayam Dt. Kerala -686579  
 
Dr. Qazi S. M. Zia-ul-Haque   
Control Engineer Synchrotron-light for Experimental Sciences and Applications in the Middle East (SESAME),P. O. Box 7, Allan 19252, Jordan  
 
Dr. A. Subramani, M.C.A.,M.Phil.,Ph.D.   
Professor,Department of Computer Applications, K.S.R. College of Engineering, Tiruchengode - 637215  
 
Dr. Seraphin Chally Abou   
Professor, Mechanical & Industrial Engineering Depart. MEHS Program, 235 Voss-Kovach Hall, 1305 Ordean Court Duluth, Minnesota 55812-
3042  
 
Dr. K. Kousalya   
Professor, Department of CSE,Kongu Engineering College,Perundurai-638 052  
 
Dr. (Mrs.) R. Uma Rani   
Asso.Prof., Department of Computer Science, Sri Sarada College For Women, Salem-16, Tamil Nadu, India.  
 
MOHAMMAD YAZDANI-ASRAMI   
Electrical and Computer Engineering Department, Babol "Noshirvani" University of Technology, Iran.  
 
Dr. Kulasekharan, N, Ph.D   
Technical Lead - CFD,GE Appliances and Lighting, 
GE India,John F Welch Technology Center,Plot # 122, EPIP, Phase 2,Whitefield Road,Bangalore – 560066, India.  
 
Dr. Manjeet Bansal  
Dean (Post Graduate),Department of Civil Engineering,Punjab Technical University,Giani Zail Singh Campus,Bathinda -151001 (Punjab),INDIA  
 
Dr. Oliver Juki•  
Vice Dean for education,Virovitica College,Matije Gupca 78,33000 Virovitica, Croatia  
 
Dr. Lori A. Wolff, Ph.D., J.D.   
Professor of Leadership and Counselor Education,The University of Mississippi,Department of Leadership and Counselor Education, 139 Guyton 
University, MS 38677 

 

 

 

 

 

 

 

 

 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

 

 

 

 

 

 

 

 

 

 

Contents 
Development of a Coconut Dehusking Machine for Rural Small Scale Farm Holders….[1] 

 

 

 
 
 

 

 
 
 
 
 
 
 

 



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY & CREATIVE ENGINEERING (ISSN:2045-8711)     

    VOL.2 NO.3 MAR 2012 

1 

Development of a Coconut Dehusking 
Machine for Rural Small Scale Farm Holders 

  
B. N. Nwankwojike,   O. Onuba,   U. Ogbonna 

Department of Mechanical Engineering, Michael Okpara University of Agriculture, Umudike, Nigeria. 

(e-mail:  jikeobodo@yahoo.com) 

Abstract 
A coconut dehusking machine comprising of two 
rollers with spikes, screw conveyor, barrier plates, 
conveyor belt, two spur gears and a handle was 
developed for small scale production in the rural 
areas. Performance test analysis conducted shows 
that the machine dehusks coconut fruits without nut 
breakage and distortion of the extracted fibre length 
and also that its average dehusking efficiency and 
capacity are 93.45% and 79 coconuts per hour. All 
materials used in the fabrication of this machine are 
of standard specifications and locally sourced. The 
estimated cost of producing one unit of the machine 
is thirty five thousand, six hundred and sixty-five 
naira (N35,665.00). The machine also eliminated 
dependency on the epileptic public electric power 
supply in our rural areas which constitutes the 
major obstacle in the use of other mechanized 
coconut dehusking equipment in the rural areas.  
 
Key Words:  Coconut, dehusking machine, dehusking 
capacity, efficiency, small scale farmers,  
 

I. INTRODUCTION 
Coconut (cocos nucifera) is one of the world most 

useful and important perennial plants [1]. An individual 
coconut fruit shown in Figure 1 is made up of an outer 
exocarp, a thick fibrous fruit coat known as husk; 
underneath is the hard protective endocarp or shell [2].  

 
 

 
 

Figure 1: Structure of a coconut fruit 

The nut varies from 147 to196mm in diameter and 245 
to 294mm long. Three sunken holes of softer tissue  

 
called “eyes” are at one end of the nut. Inside the shell 
is a thin, white, fleshy layer, about 12.25mm thick at 
maturity, known as the “coconut meat”. The interior of 
the nut is hollow and partially filled with a watery liquid 
called “coconut milk”. The meat is soft and jelly-like 
when immature and becomes firm at maturity. The 
coconut milk is abundant in unripe fruits but it is 
gradually absorbed as ripening proceeds [3]. According 
to [4], the meat of immature coconut fruit can be made 
into ice cream while that of a mature coconut fruit can 
be eaten fresh or used for making shredded coconut 
and livestock feed. Coconut milk is a refreshing and 
nutritious drink while its oil is use for cooking and 
making margarine. Coconut oil is also very important in 
soap production. The shell is used for fuel purpose, 
shell gasifier as an alternate source of heat energy. The 
husk yields fibres used in the manufacture of coir 
products such as coir carpets, coir geo-textile, coir 
composite, coir safety belts, coir boards, coir asbestos 
and coir pith [5]. 
     Although coconut is of immense economic 
importance to both the industrialist and rural dwellers, 
separation of its husk from the nut (dehusking) 
constitutes the first, most difficult and dangerous 
operation in its processing. The use of cutlass which is 
the popular traditional method for coconut dehusking 
poses threat and danger to the life of people involved, 
since on the process of dehusking, some cut their 
hands, and face as the cutlass usually bounces back on 
hitting the husk [6]. The use of metal spike was later 
developed to overcome these negative features of 
dehusking of the fruit with matchet but this later 
development focused only on extraction of coconut 
meat even though accident, time and energy 
consumption was reduced [3]. The search for a device 
that will enable effective recovery of other products of 
this fruit such as the milk, shell and fibre continued due 
to the importance of these coconut by-products in 
modern technological applications. Thus, a coconut 
dehusking machine was developed in Malaysia in 1986 
[7]. Although this machine separates husk and the nut, 
thereby facilitates effective recovery of the fruits meat, 
milk and shell, its major problems of nut breakage and 
high cost of production and maintenance hinders its 
popularity. As a solution to the problem of nut breakage 
associated with this machine, [7], developed another 
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with a dehusking capacity of 480 coconut fruit per hour. 
However, this later invention and other innovation that 
followed up till now usually come and go with problem of 
distorting the length of the husk (coir fibre) extracted.  
      Nowadays, the use of natural fibre reinforced 
composite is gaining popularity in automotive, cosmetic 
and plastic rubber applications because it offers an 
economical and environmental advantage over 
traditional organic reinforcements and fillers [8] and [9]. 
The features of coir fibre from coconut husk such as 
durability, relatively water-proof and resistance to 
damage by salt water and microbial degradation makes 
it popular in fibre reinforced composite applications. Ref. 
[8], also revealed that both fibre length and fibre 
orientation distribution play very important role in its 
mechanical properties; increase in length of coir fibre, 
increases the flexibility of the composite product like 
seat cushions for automobiles. Thus, there is need for 
machines that can extract coconut husk/fibre without 
distorting its length. 
      The unreliability and irregularity of public electricity 
supply especially rural areas of Nigeria is not likely to be 
solved in the near future due to long neglect the nations 
power sector which caused inadequate functional 
generating units/equipments in our national power 
stations [10]. However, rural small scale farmers 
constitutes the major source of coconut fruits to the 
nation and the budget of this category of farmers cannot 
carry  the huge investment requirement in both electric 
generator and costly motorized coconut dehusking 
equipment which are mostly of foreign origin. Also, the 
problem scarcity of petroleum based fuels such as 
petrol and diesel in this country since 1993 makes the 
operation of this electric powered equipment difficult. 
Thus, most Nigerian coconut farmer still use the crude 
method of dehusking by cutting with cutlass despite the 
adverse features of this technique. It is therefore of 
economic sense if a manually operated machine that 
can dehusk the fruit without nut breakage and distortion 
of the extracted fibre length is developed from standard 
and locally sourced materials to ensure affordability to 
rural based small scale coconut farmer of this nation 
and other developing nations in both acquisition and 
maintenance. Hence, objective of this study is to 
develop a coconut dehusking machine that can dehusk 
the fruit without nut breakage and distortion of the 
extracted fibre length for rural small scale farm-holders.  

 
II. MATERIALS AND METHODS 

Machine Description 
       The major components of the developed coconut 
dehusking machine shown in Figure 2 are frame, 

dehusking unit, conveying unit, barrier plates/clearer, 
handle and bearing housing.   
 
 
 

 
 
 
 
 
 
 
 
 
 

 

Figure 2: Diagram of the developed coconut dehusking machine 

The frame is the main supporting structure upon which 
other components of this machine were mounted. The 
frame is a welded structure constructed from 
50x50x5mm angle iron with dimensions of 920mm 
length, 480mm width and 400mm height. The dehusking 
unit comprises of two rollers, two roller shafts and two 
spur gears. Each roller was formed by welding thirty-two 
metal spikes (2 x 20 x 5mm) on an 80mm diameter mild 
steel pipe mounted on a roller shaft. Each of the roller 
shafts is a mild steel rod of 55mm diameter and 920mm 
long supported at both ends by ball bearings with a gear 
mounted at right ends. Also mounted at the right end of 
the driving roller shaft is the driving handle while driven 
roller shaft drives the conveying unit of the machine 
through a driving pulley mounted on it.  
     The conveying unit consists of a screw conveyor, 
shaft, two clearers, pulley and belt. The screw conveyor 
was formed by scrolling and welding a 10mm diameter 
mild steel rod on a 75mm diameter mild steel pipe with 
a pitch of 92mm. The conveyor shaft is a mild steel rod 
of 30mm diameter and 920mm long supported at both 
ends with ball bearing. The conveyor shaft is driven by a 
v-belt pulley of 100mm diameter which runs at the same 
speed with the low speed roller (57 teeth gear). The 
clearer was constructed by cutting u-notches on one 
edge of a mild steel plate of 2mm thickness. The 
clearers were fastened on the frame adjacent to the 
rollers. The developed coconut dehusking machine is 
very easy to operate and requires one operator. When 
the handle is wound, the rollers with spikes rotate in 
opposite directions towards the centre causing both the 
gripping and tearing of husk of coconut fruit placed in 
between the rollers. While the rollers rotate, a screw 
conveyor mounted between them 70mm below rotate in 
the same direction and speed as the driven roller with 
the help of a pulley-belt system to ensure proper 
discharging of dehusked nuts. 
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Design Analysis of the Machine 

Design considerations: 
The coconut dehusking machine was developed based 
on the following considerations: 

1. The availability of materials locally to reduce 
cost of production and maintenance of the  
machine. 

2. The screw conveyor was introduced in between 
and below the rollers for effective twisting of the 
coconut fruit during dehusking process and also 
for proper discharging of dehusked nut. 

3. The size of the fruit reduces as the husk is 
progressively removed, thus, the space 
between the rollers was gradually tapered by 
increasing the projections of the spikes from the 
right to left end of the machine to enable 
effective gripping of the fruits nut as the  husk is 
been removed. 

4. It is desired that the coconut fruits should be 
well dehusked without nut breakage and also 
that length of the husk/coir fibre extracted 
should not be distorted, thus, rectangular-
shaped spikes were used while gears and 
pulleys were carefully designed/selected to 
meet the required synchronized speeds of the 
dehusking and conveying units.   

 
Selection of gears, pulleys and determination         
of their speeds and belt tensions: 
      The machine requires two gears, two pulleys and a 
belt for its drives. Standard spur gears (steel) with 200 
pressure angle each were selected due to simplicity in 
design, availability/economy of maintenance, absence 
of end thrust on bearing and suitability for heavy loads 
features of this type of gear. The driving gear has 42 
teeth, addendum and pitch circle diameter of 188mm 
and 160mm respectively while number of teeth, 
addendum and pitch circle diameters of the driven gear 
are 57, 248mm and 220mm respectively. The pinion 
and the handle were mounted on the driving roller shaft 
while the driven roller carries the 57 teeth gear. Due to 
its availability, durability, cost and performance, mild 
steel pulleys with groove angle of 380 each were 
selected. The driving pulley was mounted on the driven 
roller shaft and the driven on the conveyor shaft. Each 
of the pulleys has a diameter of 100mm, thus, the shafts 
of driven roller and screw conveyor run at the same 
speed and this speed was determined as 14.74rpm 
using the  relation; 

2211
TNTN =    (1) 

Where: 
1
N  is the speed of the driving gear = 20rpm 

     
2
N  is the speed of the driven gear, rpm     

   
1
T  is number of teeth on the driving gear  

 2
T  is number of teeth on the driven gear 
The centre distance, C between the adjacent pulleys 
was computed as 150mm using Equation (2) [11]. 

3
1

2
5.1

VR

D

C =     (2) 

Where VR is the speed ratio of this drive and D2 is the 
diameter of the driven pulley. Thus, length of the belt, l 
was computed as 614mm from expression given by [12] 
as; 

( ) ( )
C

DD

DDCl

4
57.12

12

12

−
+++=   (3) 

where D1 is the diameter of the pulley on the driven 
roller (secondary driver). Type “A” v-belt is suitable for 
this drive since the drive transmits less than 3.75kW. 
Based on [13], a v-belt with standard pitch length, mass 
per unit length, maximum safe stress and cross 
sectional area of 645mm, 0.173kg/m, 2.1N/mm2 and 
81mm2 was selected for the drive. Consequently, the 
exact centre distance between the pulleys, angle of lap 
of the belt on the pulley and belt speed used in the 
fabrication of the machine were determined as 
165.5mm, 3.14rad and 0.077m/s using Equations (2), 
(3) and (4) respectively in accordance with [11]. 














 −

−= −

C

DD

2
sin180

121θ    (4) 

60

22
Dn

v
b

π
=     (5) 

Where: θ = Angles of lap of the drive, rad.  

            
b
v = Belt speed, m/s 

             
2

n = Speed of the driven pulley, rpm  

In addition, maximum, centrifugal, tight side and slack 
side tensions of the belt were sequentially computed as 
170.1N, 0.00103N, 170.098N and 9.4N respectively 
from the following relations by [11];  

 aT δ=
max    

(6)
 

 
2

bc
mvT =

   
(7) 

           ci
TTT −=

max
   (8) 

βµθ ec

T

T

j

i coslog3.2 =   (9)
 

Where: 
max

T = Maximum tension of the belts, N 

             a  = cross sectional area of the belts, mm 

             δ = Maximum safe stress of the belt, N/mm2  

 
c

T  = Centrifugal tension of the belt, N 

i
T  = Tight side belt tensions, N 
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j
T  = Slack side belt tensions, N 

β = Groove angle of the pulley 

µ = coefficient of friction between the pulley and belt 

Determination shaft diameters: 
    The diameter, d  for each of the three shafts of this 
machine was determined using maximum stress 
relations given by [11] and [12] as; 

( ) ( )
3

1

2216





 


 +=

ttbb
MkMkd

πτ
       (10)  

where ;  
τ  = Allowable shear stress for steel shaft with  
        provision for key ways = 42N/mm2 
Mt = Maximum twisting moment on the shafts, N-mm 
Mb = Maximum bending moment on the shaft, N-mm 
kb = Combined shock and fatigue for bending 
kt = Combined shock and fatigue factor for twisting. 
The maximum twisting moments on the driving and 

driven roller shafts, 
rt

M  and that of the conveyor shaft, 

ct
M were determined as 323200N-mm, 444400N-mm 

and 8035N-mm respectively using Equations (11) and 
(12). 
 

2

g

ct

FD

M =   (11) 

               
( )

2

2
D

TTM
jict

−=         (12) 

Where Dg is the pitch circle diameter of the gears while 
F, the torsional moment force on the gears/gear shafts 
was determined as 4040N using Equation (13) given by 
[13] as; 

                    AF τ=     (13) 
Where A, the average area of the spikes that penetrate 
into the fruit husk at the same time during dehusking 
process was determined as 40mm2 while the shear yield 

strength,
yt

τ of coconut fruit was determined as 

100.98N/mm2 using Equation (14) given by [14] as;  
 

      
ytyt

δτ 577.0=                (14) 

Where 
yt

δ is tensile yield strength of coconut fruit given 

by [15] as 175N/mm2. Bending moments occur on the 
shafts as a result of applied loads and belt tension, thus 
the maximum bending moment on the shafts were 
determined as follows; 
 

Driving Roller shaft: The driving roller shaft and the 
forces acting on it are shown in Figure 3. 
 

 

 

 

 

Figure 3: Driving roller shaft showing the applied forces on it. 

Where Wr is weight of roller/spikes = 54N 
The resultant load on this shaft due to the pinion, WR 
was determined as 4310.56N from the expression given 
by [12] as; 

[ ] 2
1

22
cos2 φ

GnGnR
WWWWW +++=

    
(15) 

 
where: WG is weight of the gear = 12N 
 φ  is pressure angle of the gear 
 Wn is the normal load = 4299.28N  
The normal load was computed from Equation (16) [12]. 

φcos

F

W
n

=                                       (16) 

The reactions of bearings, RB and RD were determined 
by taking moment about B. 
•MB = 0; RD (870) +4310.56(100) = 4094(435) 
RD = 1551.53N 
Also •FY = 0; 1551.53 + RB = 4094 + 4310.56  
RB = 6853.03N 
Thus, the bending moments on this shaft are as follows; 
B.M. at A and D = 0N-mm 
B.M. at B = 431056N-mm 
B.M. at C = 674918.45N-mm 
Therefore, the maximum bending moment on this shaft 
is 674918.45Nmm. The dehusking of the coconut fruit 
by the driving roller is partially sudden with minor shock 
at the start of each operation and gradual as the 
process progresses, hence, Kb =1.5 and Kt =1.5 [11]. 
Hence, the minimum diameter of this shaft was 
determined as 51.44mm using Equation (10). Thus, a 
standard solid mild steel shaft of 55mm in diameter was 
selected for this machine’s driving roller shaft. 
 
Driven Roller shaft: The weight of the driven gear 
mounted on this shaft is 18N, thus, the resultant load on 
this shaft due to this gear, WR was computed as 
4316.2N using Equation (15). The maximum bending 
moment on this shaft was determined with the aid of 
Figure 4 as follows; 
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Figure 4: The driven roller shaft showing the applied forces. 
 
Where: Wr is weight of the roller/spikes = 54N 
             WCP is weight of the conveyor pulley = 5.2N 
The reactions of bearings, RC and RE were determined 
by taking moment about C. 
•MC = 0; RE (870) +184.7(50) +4316.2(100)= 4094(435) 
RE = 1540.27N 
Also •FY = 0; 1540.27 + RC = 4094 + 4316.2+184.70  
RC = 7054.63N 
Thus, the bending moments on this shaft are as follows; 
B.M. at A and E = 0N-mm 
B.M. at B = 215810N-mm 
B.M. at C = 440855N-mm 
B.M. at D = 670017.55N-mm 
Therefore, the maximum bending moment on the driven 
roller shaft is 670017.55Nmm. Also, the dehusking of 
the coconut fruit by the driving roller is partially sudden 
with minor shock at the start of each operation and 
gradual as the process progresses, hence, Kb =1.5 and 
Kt =1.5 [11]. The minimum diameter required of this 
driven shaft was determined as 52.68mm using 
Equation (10). Thus, a standard 55mm diameter solid 
mild steel shaft was also selected as the driven roller 
shaft of this machine. 
 
Conveyor shaft: The details of forces acting on the 
conveyor shaft are shown in Figure 5.    

 
 
 
 
 
 
 
 
 
 

Figure 5: Conveyor shaft showing forces acting on it 
Where:  
WC is weight of the conveyor shaft/its auger = 45N 
WCP is weight of pulley on the conveyor shaft = 5.2N 
The reactions of bearings, RB and RD were determined 
by taking moment about B. 
•MB = 0; RD (870) +184.7(50) = 45(435); RD = 11.89N 

Also •FY = 0; 11.89 + RB = 45 + 184.70;RB = 217.81N 
Thus, the bending moments (B.M.) on this shaft were 
computed as follows; 
B.M. at A and D = 0N-mm 
B.M. at B = 92350N-mm 
B.M. at C = 51670.85N-mm 
Thus, the maximum bending moment on the conveyor 
shaft is 92350Nmm. The twisting and conveying of 
coconut fruit by the auger during as the fruit is been 
dehusked is sudden with minor shocks, hence, Kb = 2 
and Kt =1.5 [12]. The minimum diameter of this 
conveyor shaft was determined from Equation (10) as 
28.21mm. Therefore, a standard 30mm diameter solid 
mild steel shaft was selected for the conveyor shaft. 
 
Power Requirement:  
The power, P required for dehusking of one coconut by 
this machine was determined as 674.68W from the 
following relation given by [12] as; 

d
FvP =      (17) 

d
v  is the speed of the driving roller = 0.167m/s. This 

speed was determined from relation given by [11] as: 

                   60

11 g

d

DN

v

π
=

           
    (18) 

 where 
1g

D  is pitch diameter of the driving gear  
 
Performance Evaluation Procedure:  
In order to actualize the aims of this project, the 
dehusking capacity and efficiency of the coconut 
dehusking machine were evaluated using twenty 
experimental runs after its fabrication.   Each test 
involved operating the machine by a different operator 
and recording of the total number of fruits,

T
N  each of 

the twenty operators dehusked in a given time. The 
dehusking process as per each operator was timed with 
a stop-watch. Also determined in each test are number 
of well dehusked nuts without distortion on the length of 
the husk extract, Ngf and number of well dehusked nuts 
with distorted husk extract, Ndt. Thereafter, the 
efficiency, η and capacity, C of the machine were 
computed in each case using the following relations: 

            
1

100
(%) ×=

T

gf

N

N

η                  (19) 

          
t

N

hFruitsC
T=)/(      (20) 

III. RESULTS AND DISCUSSION 
The results of the performance test (Table 1) show that 
the machine performed above 90% efficiency in all the 
tests cases as expected. It is also obvious from this 
table that the capacity of the developed machine ranges 
between 77 and 81 nuts per hour depending on the 
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operator, however, on average an operator dehusks 79 nuts per hour with this machine. 
Table 1: Result of the Performance Evaluation of Coconut Dehusking Machine 

 
S/No. 

Number of  
fruits dehusked  

  

Number of  well  
dehusked fruits  

Number of fruits  
not dehusked well 

     Time 
(seconds) 

   Efficiency  
       (%) 

 Capacity  
(Fruits/h) 

1 26 24 2 1215.58 92.31 77 
2 25 23 2 1153.85 92.00 78 
3 27 25 2 1278.95 92.59 76 
4 26 24 2 1184.81 92.30 79 
5 25 24 1 1111.11 96.00 81 
6 25 23 2 1168.83 92.00 77 
7 27 25 2 1246.15 92.59 78 
8 26 24 2 1200.00 92.31 78 
9 26 24 2 1184.81 92.31 79 
10 27 26 1 1215.00 96.30 80 
11 25 24 1 1125.00 96.00 80 
12 26 24 2 1155.56 92.31 81 
13 26 24 2 1184.81 92.30 79 
14 27 25 2 1246.15 92.59 78 
15 25 24 1 1139.24 96.00 79 
16 26 24 2 1170.00 92.31 80 
17 27 26 1 1200.00 96.30 81 
18 25 24 1 1139.24 96.00 79 
19 26 24 2 1215.58 92.31 77 
20 27 25 2 1230.38 92.59 79 

Average      93.45 79 
 

This machine was fabricated with standard and locally 
sourced materials and its estimated cost is thirty-five 
thousand, six hundred and sixty-five naira (N35,665.00), 
thus, the machine is affordable to small scale farmers 
and maintainable.  
 

IV. CONCLUSION 
A coconut dehusking machine which dehusks coconuts 
without nut breakage and distortion of the extracted 
husks was developed at Michael Okpara University of 
Agriculture, Umudike for small scale farm holders in the 
rural areas. The machine is easy to operate and 
performs with an average dehusking efficiency and 
capacity of 93.45% and 79 nuts per hour. Introduction of 
this machine eliminates the problem of extracted coir 
fibre length distortion associated with the use of some 
mechanized equipment as well as drudgery and risks 
involved in the use of cutlass and spike for coconut 
dehusking. It also eliminates dependency on the 
epileptic public electric power supply in our rural areas. 
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