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Coconut is very important ingredient of Indian food just because of its versatility in use. Extracting the edible part from a
coconut is not so easy task when it comes to process it from its very initial state. To make it possible and easier, we have
manufactured coconut de-husking, cutting and grating machine. Design and manufacturing of coconut de-husking machine
consists of three operations, namely: Peeling of coconut fibers i.e. de-husking of coconut .India is the world’s third largest
producer of coconut after the Philippines and Indonesia. India alone accounts for about 70% of the world production of coir
and coir products. The total output of coir and coir products in India is estimated to be aroundRs.1500.00 core including
exports of Rs.350.00 core. All the parts of coconut orchard such as coconut husk, shell, copra, coconut water are useful.
Coconut husk is used in coir industry, shell as a fuel, copra as food, coconut water as nutritious liquid. There are many farm
equipment’s and tools which are developed for the post harvesting operation of horticultural crops. The dehusking of a
coconut is regarded as the most time-consuming, tiring, and difficult operation to perform and involves much human
drudgery. Many attempts has been done to perform coconut dehusking manually as well as mechanized. Dehusking with
traditional hand tools like machete or a spike depends on the skill of worker and involves training. Nowadays there is
shortage of such skilled. Workers. The mechanized or the power operated machines are developed to eliminate the
drawbacks of manual tools. Such manual tools and machines are developed all over the world and a very few have become
popular, rest got vanished due to their limitations. The reasons for the failure of these tools include unsatisfactory and
incomplete dehusking, breakage of the coconut shell while dehusking, spoilage of useful coir, greater effort needed than
manual methods, etc. This present work aims to design and develop a semiautomatic coconut dehusking machine with
eliminating the abovementioned drawbacks of the existing tools and machines. The machine conceived shall have main parts
like deshuking unit mounted on a frame with electric motor as a power source along with speed reducing unit. The dehusking
unit shall have a pair of cylindrical rollers with tines (cutting pins) on its surface. These rollers will rotate in opposite
direction with different speeds so that the tines will penetrate into the husk and tear it away from the shell. The proper
tearing of husk from shell occurs when the coconut offers good mesh with the tynes and it depends on the depth of insertion
of nut into rollers and profile of tynes. As coconuts varies considerably in size and shape there is a need of adjustment in
distance between pair of rollers for desired depth of in section also the suitable profile of tynes is required for effective
dehusking. These tynes shall be attached to the cylinders with fasteners so that replacement can be easily done.
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1. INTRODUCTION

Coconut (cocosnucifera) is one of the world’s most useful and important perennial plants. The coconut fruit is made up of an
outer excerpt, a thick fibrous fruit coat known as husk; underneath is the hard protective endocarp or shell [2].The coconut
palm is widely cultivated in the tropics. India is the world’s third largest producer of coconuts after the Philippines and
Indonesia. Other producers are Thailand, Malaysia, Papua New Guinea and the Pacific Islands. With coconut plantations
extending over more than a million hectares, India produces about5500 million nuts a year. Copra produced in the country is
about 0.35 million tons and India accounts for about 50% of the world trade in coir.

@IJAERD-2017, All rights Reserved 494



International Journal of Advance Engineering and Research Development (IJAERD)
Volume 4, Issue 5, May-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

Coconut Palm

Coir {middle,
fibrous coat
¢, of fruit)

Quter coat
of fruit

: Shell {inner,
(\;nlol'lt::ie flesh hard coat
endosperm) of fruit)

¥ seed coat

Coconut milk —
(liguid endosperm})

Fig.1 Parts of Coconut

Coconut plantations are mostly concentrated in the coastal and deltaic regions of south India. In India, the crop is produced
mainly by small and marginal farmers who number about 5 million. The average size of holding is as small as 0.25 hectares.
With agricultural labour problems worsening and water resources dwindling, more and more plantation acreage is being
converted from area to coconut since the latter is easier to grow and more remunerative [6].Coconut production plays an
important role in the national economy of India. According to figures published in December 2009 by the Food and
Agriculture Organization of the United Nations, India is the world’s third largest producer of coconuts, producing
10,894,000tons in 2009. Traditional areas of coconut cultivation are Kerala (45.22%), TamilNadu (26.56%), Karnataka
(10.85%), Andhra Pradesh (8.93%) and also Goa, Orissa, West Bengal, Pondicherry, Maharashtra and the island territories of
Lakshadweep and Andaman and Nicobar [1].Almost all the parts of coconut are useful. The meat of immature coconut fruit
can be made into ice cream while that of a mature coconut fruit can be eaten fresh roused for making shredded coconut and
livestock feed. Coconut milk is a refreshing and nutritious drink while it soil is use for cooking and making margarine.
Coconut oil is also very important in soap production. The shell is used for fuel purpose, shell gasified as an alternate source
of heat energy. The husk yields fibers 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 [2]. Coir is a versatile natural fiber extracted from
monocarp tissue, or husk of the coconut fruit. Generally fiber is of golden color when cleaned after removing from coconut
husk. Coir is the fibrous husk of the coconut shell. Being tough and naturally resistant to seawater, the coir protects the fruit
enough to survive months floating on ocean currents to be washed up on a sandy shore where it may sprout and grow into a
tree, if it has enough fresh water, because all the other nutrients it needs have been carried along with the seed. These
characteristics make the fibers quite useful in floor and outdoor mats, aquarium filters, cordage and rope, and garden mulch.
The husk contains 20% to 30%fiber of varying length [1]. Nowadays, the use of natural fiber 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. The features of coir fiber from coconut husk such adorability,
relatively water-proof and resistance to damage by salt water and microbial degradation makes it popular in fiber reinforced
composite applications. It is also revealed that both fiber length and fiber orientation distribution player important role in its
mechanical properties; increase in length of coir fiber, increases the flexibility of the composite product like seat cushions for
automobiles. Thus, there is need for machines that can extract coconut husk/fiber without distorting its length [2] The
processing of coconuts after they are harvested involved dehusking, which at present is labor-intensive .Dehusking the
coconuts without damaging the useful coir is an art only skilled workers can perform. The husk around the shell exists in
three distinct lobes. Although the nuts follow the same general pattern in their structure, they vary widely in size (viz. length,
girth, thickness of husk and shell) depending on the species in the traditional way that coconuts are defused; the sharp blade
tip pierces the husk with an impulsive force. Then the twisting action given to the tool or to the coconut will tear and peel off
the husk from the shell. This requires the generation of piercing force sufficient to pierce through the husk, followed by a
peeling force to remove the husk from the shell, in addition to holding force acting on the shell of the coconut while the husk
is torn from the shell. This is followed by shearing the husk from the shell, if it is still attached to the shell at some. Present
practices coconut dehusking world wide.The coconut dehusking machine are carried out in literature as — 1)Manual coconut
dehusking machine.2)Semi automatic coconut dehusking machine.3) Fully automatic coconut dehusking machine.

2.MEANING OF MANUAL COCONUT DEHUSKING MACHINE :-

Manual coconut dehusking machine defined as all operations of coconut dehusking is carried out by manually such as hand,
foot, paddle etc. In manual coconut dehusking machine we have to apply large amount of human energy to operate this
machine. Due to this reason limited amount of coconut are dehusked by Manual coconut dehusking machine.
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2.1 Foot Operated Coconut Dehusking Tool :-

Foot operated coconut dehusking tool. It is also called as coconut cracker which was developed in Japan. It is tool consisting
of 2 blades. The coconut has to be forced into blades so as to impale. The blades are operated on the force exerted by foot.
The blades are also attached to the spring. When the force is released the blades goes to their original position. It requires 4 to
5 repetitions for complete dehusking he coconut. Firstly the coconut is strike onto the blades and then by foot the forced is
applied so that the blades are opened i.e. moves away tearing the husk from the shell of coconut. When the force is removed
due to inertia in spring the blades are forced to return to the own position. Such operation is a tiring and time consuming
operation. Also when force has to apply by foot hence the operator loses his stability and it may lead to accident.
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Fig 2.Foot Operated Coconut Dehusker.

Table 1 - Mannual Coconut Dehusking Machine-

Sr.No. | Type of machine No. of coconut harvested in | Time required to hard | No. damage
one hrs. vested one coconut. coconut.

| Foot operated 25-30 2 min. 10-12
coconut dehusker.

1 Hand operated 30-50 1.5 min. 8-10
Coconut
Dehuskimg
machine.

2.2 Hand Operated Coconut Dehusking Machine :-

In Hand operated coconut dehusking machine we have to put coconut top side of iron bar which made of two knobs. When
we apply the force on leaver as shown the fig. the coconut press to knobs of iron bar and fiber of coconuts will be dehusked.
in this operation we can dehusked one coconut at one time only. By this type of machine we can’t dehusked large amount of

coconut. Its installation cost is also low. it is mostly use in rural areas, villages.

= N

Figure 3. Hand Operated Coconut Dehusking Machine.
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3 .MEANING OF SEMI AUTOMATIC COCONUT DEHUSKING MACHINE:-

Coconut plant is one plant that all of the parts can be used every day. One part that can be used is coconut fiber. The fill in
the coconut shell is multifunction which used in a lot of ways especially for making food and so on. The design of the
machine is used to save time, which is usually the process of decomposition of coconut shell fibers take a long time to 10
minutes. By making this machine, the destined time to open up the coconut fiber is short and it has safety precaution in it.

3.1lvirtual Coconut Dehusking Machine:-

Feeding pipe

Coconut

Slider
Frame

Figure 4. Virtual Coconut Dehusking Machine.

Feeding mechanism consists of main pipe, feeding pipe and hopper. Main pipe is having hollow cylindrical shape. The piston
moves inside the main pipe and also coconut falls through this. Main pipe is placed just above the cutting blades such that the
coconut gets placed at the required position on blades as shown in assembly. Feeding pipe is also designed same as that of
main pipe and is inclined with the main pipe at an angle of 30°. At this particular angle the coconut slides over feeding pipe
as required for the dehusking process. Hopper is conical in shape and is narrowed at the feeding pipe end. There are four
blades used to dehusk the coconut. This will give the efficient dehusking. The shape and sizes of blades are given in next
chapter.

Table 2- Semi Automatic Coconut Dehusking Machine-

Sr.no. Type of machine No. of coconut harvested in Time required to hard No. damage
one hrs. vested one coconut. coconut.
| Virtual Coconut 75-100 1 min. 6-7
Dehusking Machine

4. MEANING FULLY AUTOMATIC COCONUT DEHUSKING MACHINE:-
In this machine all the operations are carried out by advance technology machines. By using various kind of energy like

electrical energy, hydraulic energy, pneumatic energy, solar energy, etc. in Fully automatic coconut dehusking machine three
basic parts used like conveyor, electric motor (2hp), shaft and belts.
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Figure 5.Hydraulic Coconut Dehusking Machine ( Ref. Jintocheriyan. )

Hydraulic Coconut Dehusking Machine shown in fig. consists of electric motor, hydraulic system, arm-like structure, holding
mechanism. The de-husking machine was powered by an electric motor which was powered by an electric motor which was
at-tacked to hydraulic system. Hydraulic power was used to operate the arm like structure which was used for opening the
coconut husks. Holding mechanism was used to hold the coconut in a standing position in which the eye was on the top
position. It also included some lifting mechanism for lifting the holding mechanism. The major disadvantage was that it is
bulky and had high power consumption.Keramithra Coconut Dehusking Machinecon-sist of mainly a stationary wedge, a
movable wedge, a hinged pin, a wedge seat, a lever and a pedestal with a base. The coconut was impaled with both the hands
on the two juxtaposed wedge- like blades oriented upwards. On pulling the lever upwards by one hand, the movable blade or
wedge placed on the load arm of the lever swings away from the stationary blade loosening a sector of the husk from the nut.
By repeating twice or thrice the husk can be completely separated from the coconut. But it is not so good for large scale
husking.

Table 3- Fully Automatic Coconut Dehusking Machine-

Sr.no. Type of machine No. of coconut hard vested in |  Time required to had No.
one hrs. vested one coconut. damage
coconut.
| Hydraulic Coconut 150-200 1.5 sec. 2-3
Dehusking Machine

5 .RESULT AND DISCUSSION :-

5.1 Manual Operated Coconut Dehusking Machine

10 20
15 M Seriesl
5 10 W Series2
. 5
Time In Series3

Min.

No.Of Coconuts Harvested ¢ €54

Graph 1- Graph Of Time Of Processing Vs. No. Of Coconut Had Vested.
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5.2 Semi Automatic Coconut Dehusking Machine
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Graph 2- Graph Of Time Of Processing Vs. No. Of Coconut Had Vested

5.3 Fully Automatic Coconut Dehusking Machine

Coconut Hardvesting Analysis.
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Graph 3.-Graph Of Time Of Processing Vs. No. Of Coconut Had Vested.

As per the operations performed, readings are obtained and plotted the graph which shows time taken by each process with
respect to the different coconuts. we have to observed and finalize the Fully automatic coconut dehusking machine is very
useful as compared to manually& semi automatic dehusking machine. This type of machine dehusked large amount of
coconut while taking less time and installation cost also less. The parameter used for this machine as we disuse above i.e.
shaft, roller, conveyor, belt, and percentage of damaging capacity of coconut dehusking machine is minimum.

6. CONCLUSION

The coconut dehusking is one of the most difficult post harvesting operation. In India coconut is cultivated on a large scale.
To process such a large number of production of coconuts some suitable mechanism needs to be identified or developed.
Several attempts have been made to mechanize the dehusking of coconut. Some of them were manually operated and others
were power operated. These mechanisms have their own advantages and disadvantages. Few of them required skill worker.
Some of them were bulky, time consuming, power consuming, uneconomical. There is a need to develop some mechanism
which would work satisfactory and must be economical. Depending upon the necessity the suitable mechanism needs to be
selected.

@IJAERD-2017, All rights Reserved 499



International Journal of Advance Engineering and Research Development (IJAERD)
Volume 4, Issue 5, May-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

7. REFRENCES

[1]Y.Prashant, C.Gopinathand VigneshRavichandran, “Design and Development of Coconut Fiber Extraction Machine”
SASTechJournal Volume 13, Issue 1, April 2014.

[2] B. N. Nwankwojike, O. Onuba and U. Ogbonna, “Development of A Coconut Dehusking Machine for Rural Small
Scale Farm Holders” International Journal of Innovative Technology & Creative Engineering (Is: 2045-8711) Volume
2, Issue 3, Mar 2012.

[3] Kolhe K.P and Datta C.K, “Parametric study of submerged arc welding” on mild steel” Indian welding journal (ISSN No
0046-9092) 2004, 37 (3/4) Pp.33-42

[4] Kolhe K.P and Datta C.K 2004. “Studies on the wear and change in microstructure of weld-joint of A structural steel”
Indian welding journal (ISSN No 0046-9092) 2004, 37 (3/4) Pp.43-53.

[5] Kolhe K.P and Datta C.K, “Study of microstructure and mechanical properties of multi-pass submerged arc welding”.
Institute of Engineers (India) journal. MM issue 2008(89) Pp 18-26.

[6] Kolhe K.P. “Development and testing of tree climbing and harvesting device for mango and coconut trees. Indian
coconut journal, published by Ministry of Agriculture, CDB board Kochi Kerala (ISSN No 0970-0579) 2009, LIl (3)
Pp. 15-19.

[7] K.P. Kolhe, K.G. Dhande, P.U. Shahare and V.T. Badhe. “A Mechanized tool for Mango and Coconut Harvest. Journal
of Indian Society of Coastal Agricultural Research ( ISSN No 0972-1584) 2009, 27 (1). Pp 34-37.

[8] Pavan kumar, Kolhe K.P. and C K Datta. “Optimization of bead geometry of pulsed GTAW process for Aluminum alloy
7039 using Ar+ He gas mixtures. Indian Welding Journal, 2009, 42 (4) Pp 26-33).

[9] Kolhe K.P. “Mechanized harvesting device A need of Coconut growers in India. Indian coconut journal, published by
Ministry of Agriculture, CDB board Kochi Kerala (ISSN No 0970-0579) 2010, 73(2). Pp. 15-19.

[10] Pavan Kumar, Kolhe K.P. and C K Datta. “Process Optimization in joining Aluminum Alloy 6061 using TIG Arc
Welding Process™. Institute of Engineers (India) journal. 2011, 91(1) Pp.3-7.

[11] Kolhe K.P. . 2013 “Development and Testing of TMSPCC for coconut Orchards. Indian Journal of Scholarly Research.
2(9) Pp. 23-33.

[12] Kolhe K.P. 2014 “Temperature and Thermo Coupled Analysis of Multipass Weld joint. Indian Journal of Scholarly
Research 2(2) Pp. 34-42.

[13] Kolhe K.P and Datta C.K “Prediction of Microstructure and Mechanical Properties of Multipass SAW” Journal of
Material Processing Technology, DOI:10.1016/j.jmatprotec.2007.06.066 Impact factor 0.67 2007, 197(1-3), Pp.241-
249.

[14] Kolhe K.P., Pathek S. V. and Power A.G. “Indigenous haulage vehicle an economical tool for Ruler Farmers”
International Journal of Life science Bioved Research Society (ISSN No 0971-0108) 2008, 19(1-2) Pp 54-59.

[15] Kolhe K P. “Welding science the need of farmers for repair of farm tools” International Journal of Agricultural
Engineering (ISSN No 0974-2662) 2009, 2 (2). Pp 186-190.

[16] Kolhe K. P. Povankumar, and Dharaskar R. M. “Effects of heat input on grain details of multipass submerged arc weld
Joint”.International Journal of Life science Bioved Research Society.(ISSN No 0971-0108) 2009, 2 (2). Pp 212-216.

[17] Kolhe K P. Kolhe P. P. and Dharaskar R. M. “Development of mathematical model for identifying bead geometry of

arc welding for fabrication of farm machines” International Journal of Asian Science (ISSN No 0973-4740) 2009, 4(1-
2) Pp 19-25.

@IJAERD-2017, All rights Reserved 500



International Journal of Advance Engineering and Research Development (IJAERD)
Volume 4, Issue 5, May-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

[18] Pavan Kumar, Kolhe K.P.and C K Datta “Optimizing pulsed GTAW process parameters for bead geometry of titanium
alloy using Taguchi method” International Journal of Asian Science. (ISSN No 0973-4740) 2009, 4(1-2) Pp 78-82.

[19] Kolhe K P, Pawan Kumar and C. k. Datta “Effects submerged arc welding of heat input on grain details of multipass
submerged”. International journal of Agricultural Engineering, 2010, 3(1) Pp 115-120.

[20] Pawan Kumar Kolhe K. P, and C. K. Datta “ Optimization of weld bead geometry for pulsed GTA Welding of
Aluminum Alloy 6061 BY TAGUCHI METHOD” International Journal of manufacturing Technology and Industrial
Engineering. 2010, 1(1) June Pp.39-44

[21] Shinde A.A., Chavan A.J and Kolhe K.P “Testing and Performance evaluation of tractor Mounted Hydraulic for Mango
Harvesting” International journal of Agricultural Engineering, 2010 ,3(2) Pp. 275-278.

[22] Pawan Kumar, Kolhe K.P, and C. K. Datta “Study of effect of pulse process parameters on GTAW process on AA
aluminum alloy 7039. International Journal of Engineering and technology in India.ISSN-0976-12682010, 1 (2), Pp.61-
67.

[23] Maker S.H., Kolhe K.P “Six sigma strategy for world class quality- A case study. International Journal of
Engineering and Technology in India.ISSN-0976-1268. 2010, 1 (2), 97-102.

[24] Kolhe K P and Jadhav B B “Testing and Performance Evaluation of Tractor Mounted Hydraulic Elevator for Mango
Orchard. American Journal of Engineering and applied sciences. DOI.10.3844/ ajeassp.2011.1SSN 1941-70202011,
4(1) Pp.179-186.

[25] Pawan Kumar, K P Kolhe, S J Morey and C K Datta “Process Parameters Optimization of an Aluminum Alloy with
Pulsed Gas Tungsten Arc Welding (GTAW) using gas mixtures. Journal of Materials Sciences an
Applicationsdoi:10.4236/msa.2011.24032 (http://www.scirp.or2011, (2), 251-257

[26 Kolhe K. P., Power A.G., Dhakane A.D. and Mankar S.H. “Stability and Ergonomic Design Features of Tractor
Mounted Hydraulic Elevator” American Journal of Engineering and applied sciences. DOI.10.3844/ ajeassp.2011. ISSN
1941-7020, 2011, 4(3) Pp.380-389.

[27] K.P. Kolhe, S.K. Kolhe and K.S. Sarode « Change in Microstructure of weld joint of structural steel” International
Journal of Innovations in Mechanical and Automobile Engineering. 2012(3) Pp. 48-60.

[28] K. P. Kolhe « Testing of Tractor Mounted and Self Propelled Coconut Climber for Coconut Harvesting” American
Journal of Engineering and applied sciences. DOI1.10.3844/ ajeassp.2011.ISSN 1941-7020. Paper under review

[29] Wavale S. D. and Kolhe K. P. “Customization of CAD/CAM Software: A Case study of Customization of UG/NX 4.0
for modeling Coupling Using Knowledge Fusion Programming.” International Journal of Engineering and Technology

in India. ISSN-0976-1268, 2013, 4(2) Pp 46-52

[30] Kolhe K. P and Wavale S. D., “Finite Element Analysis of Multipass GMAW Butt Joint for Welding of AA 7020.”
International Journal of Engineering and Technology in India. ISSN-0976-1268, 2013, 4(2) Pp 30-35.

[31] Kolhe K P 2014 . Testing and Ergonomically Evaluation of Tractor Mounted. and Self Propelled Coconut Climber.
Intl Journal of Engineering and Technology ISSN 2321-1163.3(9) Pp. 357-362.

[32] Gawai U.S. Ragit S.S. and Kolhe K.P. 2014. Experimental Investigation and Fuzzy logic Modeling of Heat Transfer for
wavy twisted tape insert. Intl Journal of Engineering and Technology.ISSN 2321-1163 3(9) Pp. 207-215.

[33] Gawai U.S. Ragit S.S. and Kolhe K.P. 2014. Thermal Performance and Fuzzy logic modeling for wavy twisted tape
inserts in single phase flow. International Journal of Engineering Research. ISSN 2319-689011(3) Pp. 207-215

[34] Kolhe K. P 2015 “FEM Modelling and Eergonomic design features of Tractor Mounted Hydraulic Elevator
« ECSTASY Magazine Publisher by JSPM ICOER Wagholi on 26th Jan 2015.Pp. 111-113.

@IJAERD-2017, All rights Reserved 501



International Journal of Advance Engineering and Research Development (IJAERD)
Volume 4, Issue 5, May-2017, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

[35] Kolhe K P. 2015. “Stability analysis of tractor mounted hydraulic elevator for horticultural orchards” World Journal of

Engineering. 12 (5), 479-488.Hebei University of Engineering, Guangming South Street 199, Handan, Hubei, China
056038, P.R. China.

[36] Kolhe K P. 2015. “Testing of Tractor Mounted and Self Propelled Coconut Climber for coconut harvestings” World

Journal of Engineering. 12 (4), 399-406.Hebei University of Engineering, Guangming South Street 199, Handan,
Hubei, China 056038, P.R. China.

@IJAERD-2017, All rights Reserved 502



