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Abstract. West Sumatra-Indonesia has potential to plant coconut due to the coastal 
location, sunshine level with average temperature 27oC. Coconut is a very productive 
plant.  Coconut dehusking is one of the process that take a lot of time and energy. Most 
of the farmer still using human manual labor with the help of tools made of iron or 
wooden crowbar that is mounted standing vertically with blade facing upward about 80 
cm from the ground. To increase the quantity of coconut products, it is designed the 
coconut dehusker machine. The main component of machine were two rollers that rotate 
each other in opposite directions with each roller embedded iron-shaped nails that work 
to tear the coconut husk. Each roller has a different rotational speed. This machine has 
dimensions of 98 cm x 51 cm x 95 cm. Roller length is 50 cm and diameter 4 inch. Power 
source of the machine  is an 2 HP electric motor, the speed was reduced by using 2 speeds 
reducer with the ratio of 1:20 and 1:30 respectively. From the performance test of this 
machine can dehusk 100 coconut per hour.  The operational basic cost of the machine 
equal to Rp 129.89 per coconut (about 1 cent) and Break Event Point is 12.387 coconut 
per year from the result of performance test. From the economic analysis machine can 
be concluded that the use of this machine is better when compared to human labor which 
has limitation to duration and capacity.  
Keywords: coconut, dehusker machine, small scale industry 

1. Introduction 

West Sumatera- Indonesia located in west part of Sumatera island with Coastline 

stretched along the provinceand  the climate with temperature around 270C make this 

province very suitable for coconut trees. West sumatera have about 87.528 Ha coconut 

land and produced about 79.617 ton  coconut each years. 

Coconut husk is not as popular as fruit and coconut shell. Thought it has high 

economic value (Chauhan & Arya, 2018). However, the task such as stripping, 

decomposition and separation of cocofiber and cocopeat shoud be done (Ngadiman et al., 

2018) . 

Coconut dehusker is the most consuming part of manpower and time. Some 

traditional tools are used are machete, silo, and semi-mechanical tools. With that 
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consideration the research team tried to make  coconut dehusker mechine to improve the 

quality and quantity of coconut processing (Jacob & Rajesh, 2012). 

Some improvements of existing design such as increase the effectiveness of 

stripping by modifying the blade, reducing the risk of damage of shells by adding a 

wedg,e on the side of the blade, finding the optimal torque, rotation speed, and the angle 

of the blade with algorithm tools like PID control. This research is done to increase 

utilization of coconut husk and to make design and producing coconut dehusker machine. 

 

2. Material and Methods 

Functional Design 

Literature and survey to stakeholders such as coconut farmers, distributors and 

retailers was condusted before deciding the appropriate method of solving problems of 

dehusking machine (Deokar, Malaviya, Mistry, Chaudhari, & Dutta, 2017) (Widananto 

& Purnomo, 2013).The design is done based on the problems found in the field and has 

been established problem-solving methods based on the results of the discussion of the 

research team. The making of drawing design base on problem-solving and the needs of 

stakeholders. Determination of components of machinery, tools and supporting materials.  

Some issues which were found during manufacturing process are dehusking blade 

modifications and the slope of the knife to improve the effectiveness of stripping, 

additional of wedge on the side of knife to reduce potential damage to the shell, 

determination the optimal rpm and adding a reversing switch on the edge of the machine 

and easy to reach by the operator and adding a pressure handle to the top of the engine, 

serves to increase pressure on the coconut  and as a safety device 

Table 1. Functional design 
Main Function Consideration Component 

 
 
 
 
 
 

Dehusking coconut 
and does not cause 
shell damage with 

efective and eficient 
performance 

 
 

- As operator aids to increase 
pressure on the shell and can 
increase the effectiveness of 
stripping. 

- Operator safety tools 

Top handle operator  

Place of position of knife implement roller 
Implemen  of coconut dehucking knife 
Power source electric motor 
Power transmition chain and gear 
Reduction of rotation Speed reducer 
Container and separation of coconut 
fiber and cocopeat 

Container and 
separator of coconut 
husk 
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 Rotation control VFD Inverter 
Revertion rotation Revertion control 

Structural Design 

  
(a)                                                               (b) 

 

 
(c) 

Fig. 1. (a) Handle, (b) Roller and (c) Knife 

Figure 1 shows  the handle that has function to protect and it will switch off the machine 

when it open. The two rollers has opposite direction. On the roller the knife is installed 

for shredding the husk of coconut. Figure 2 shows the machine design.  

 
Fig. 2.  The coconut dehusker machine 
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Circuit Model of rotation control  

 
Fig. 3. Circuit diagram of the motor  

The circuit in figure 3 is a series of motor rotation controller for coconut dehusker. 

C1 is the main contactor. When the machine works to peel the coir, then this contactor 

switch will be in connected state, this switch connects 3 phase motor with utility. Whereas 

C2 actives, then the motor will work in the opposite direction. 

For controlling the speed the motor is connected to Variable Speed Drive inverter . 

Programming this inverter can make the machine be more efficient and effective for 

dehusking. 

Performance Test 

Performance tests include: capacity, stripping perfection, tested from observation 

and percentage of material damage. Capacity are calculated using a formula : 

 

CP = Capacity (piece/hours) 

 Q  = Quantity (piece) 

 T = Time (hours) 

Economical Analysis 

The economical analysis of the machine can be calculated using fixed cost, variable 

cost and number of working hours per year and the effective working capacity of the 
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machine. Similar analysis have been used in: Nurmeji et al., (2019); Prayogi et al., (2018); 

Womsiwor et al., (2018); and Jabbar et al., (2018) here are some calculated variables:
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Break event point: 

BEP aims to know the minimum production volume so that the income will cover 

the total cost of production. BEP can be calculated using the equation: 

 
BEP = Break event point (piece/years) 

FC = Fix cost (Rp/years) 

VC = Variable cost (Rp/hours) 

PSP = Product selling price after processed by machine (Rp/piece) 

RMP = Raw material prices (Rp/piece) 

ɳ = Rendement 

CP = Capacity 

Fix cost component: 

 
FC = Fix cost (Rp/years) 

D = Depreciation machine (Rp/years) 

I = Capital interest (Rp/years) 

Depreciation of the machine: 

 (straight line methods) 

D = Depreciation of the machine (Rp/years)  

P = Machine price (Rp) 

S = End price of machine (Rp) 

N = Economic life (years)  

Capital interest : 

 
I = Capital interest (Rp/years) 

r = Interest rate of bank (%) 

P = Price of machine (Rp) 

S = end price of machine (Rp) 

Variable cost : 

 
VC = Variable cost (Rp/hours) 

M   = Maintenance cost (Rp/years) 
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Maintenance cost: 

 
M = Maintenance cost (Rp/years) 

P = Price of machine (Rp) 

S = End price of machine (Rp) 

Operational costs are the expenses which are related to the operation of a business, 

or to the operation of a device, component, piece of equipment or facility. 

 
CGP  =  Cost of goos processing (Rp/kg) 

FC =  Fix cost (Rp/years) 

VC =  Variable cost (Rp/hours) 

n = Working hours per years (Hours/years) 

EC =  Effective capacity (kg/hours)  

3. Result And discussion 

Design and Performance Test 

 Inovation in this research relates to a cylindrical double roller for dehusking 

coconut coir equipped with an elbow peeler to hold the coconut shell so that it does not 

break when the coconut is peeled and the coconut coir toothed so as not to accumulate in 

the roller. Some machine which has almost similar machine design such as in (Putera, 

Intan, Mustaqim, & Ramadhan, 2019)  Coconut dehusking is one of the processing step 

that takes a lot of time and energy. Coconut peeler machine is aim to increase the quantity 

of coconut products.  

 The main components of the machine are two rollers that rotate in opposite 

directions with each roll having an iron-shaped  that serves to tear off the coconut husk. 

Each roll has the same rotational speed. This machine has dimensions of 98 cm x 51 cm 

x 95 cm. The length of the roller is 50 cm and the diameter is 4 inches. Engine power is 

1 phase electric motor, 1 HP and speed 1400 rpm, speed is reduced by using 1 (one) speed 

reducer with 1:20 ratio and sprocket and chain with ratio  1: 4.  

This machine is arranged braking and reversing direction of rotation using contactor. The 

blade is made in a serrated manner so that the pressure produced is greater. To prevent 
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rupture of coconut shell, mounted elbow holder parallel to roller. Meanwhile, to remove 

the fiber then mounted serrations opposite the blade.  

 

Performance Test 

 The performance test shows the machine capability to dehusk 100 coconut per hour. 

Following table show the result of performance test: 

Table 2. Performance test of the machine 

No Variable Unit Nominal 

1 Machine Price Rp ( IDR) 10000000 

2 End Price Rp (IDR) 1000000 

3 Interest rate % 12 

4 Work time per day Hours per day 6 

5 Work time per year Hours/year 1878 

6 Operator wage Rp/hour 12500000 

7 Acumulated depretiation of equipment   Rp/year 1800000 

8 Maintenance cost Rp/hour 1080 

9 Energy cost Kwh (Kilowat Hour) 2200 

10 Fix cost Rp per hour 2520000 

11 Interest rate cost Rp/ year 720000 

12 Variable cost Rp/ year 15780 

13 Processing cost Rp/piece 23 

14 Break event point Piece/year 9084 

 

Several factors affecting engine capacity were type and volume of coconut, skill 

of operator and speed of RMP roller 

 If added with time operator  replace  the shell, we can assume total time consume 

approximately 30 second/piece with RPM about 50. machine have 1500 watt power, 3 

phase. To improve safety, effectiveness and comfort of operator machine added pressure 

handle on top of this machine. 
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Economic Analysis 

The economical analysis of the machine can be calculated using fixed variable cost, 

fixed cost and number of working hours per year and the effective working capacity of 

the machine. Folowing table show the result of economic analysis. Figure 2 shows the 

machine design. 

 
Fig 6 . Flowchart of operational machine 

Start

Turn on the machine

If the handle is closed? 

The roller will rotate
Until the dehusker finished

If the husk is stuck on roller

Turn on the reverse button until no 
husk on rolller

End

Yes 

Yes 

No

No
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Fig. 8 . The coconut dehusker machine 

Based on the above performance test is recommended for future work to reduce 

acumulation coconut fiber by modification sharp implement with conical and to change 

the slop of roller to make shell easier rolling. 
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