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 Abstract 
odification and fabrication of a 

multipurpose but portable oil extractor for 

local farmers in the rural areas is the main 

focus of this study. Most rural farmers are still using 

manual methods of extracting oil with low efficiency 

and productivity apart from hygienic factor.  The 

machine was modified and constructed in the 

Department of  mechanical Engineering Technology 

Federal Polytechnic, Ede, using locally standard 

available durable materials to remove oil from oil-

bearing agricultural nuts such as groundnuts, soya 

beans, melon, and neem kernels, among others. 

Fabrication processes entails, marking, slicing, 

welding, fastening, and fitting of selected standard 

accessible materials in 

accordance with 

international 

specifications. Functional 

components of the 

machine are; the frame, 

screw shaft with a barrel, 

the hopper, the crushing 

unit with two crushers, the 

prime mover (15 hp 3-phase 

electric motor), bearings, 

pulleys, and the extraction 

unit. Extractor was 

modified, fabricated and 

evaluated.Assessments 

were carried out using 

M 
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fairly roasted groundnut kernels standard. The 

efficiency andthroughput of the extractor were, 79.1% 

and 63.00 g/min, respectively. The machine has 

adjustable clearance in order to use it for different oil 

bearing seeds. The extractor cost about One hundred 

eighty seven thousand and 

seven hundred 

Naira(₦187,700.00). 

 

Introduction 
 mechanical device used to remove oil from oil-bearing agricultural 

products is known as an oil- extractor. An oil extractor press is just a 

screw-type device that uses a confined barrel-like chamber to squeeze oil 

seeds. Through the header, oil-bearing seeds enter one side of the crusher,oil 

dropped under gravity into a container, while cake as byproduct exits the machine 

through a provided chute. The seeds move from the hopper to an auger to the 

crushing chamber where they are compressed by friction and continual pressure 

from the screw drives. The pressed seeds are then shaped into a solid cake and 

taken out of the machine. Oil extractor pressing generates heat between 140–

210 °F (60–99 °C). 

Essential oil both edible and non-edible are extracted from oil-bearing materials in 

two ways: conventional and advanced approaches. The conventional approach is 

usually a laborious procedures that encompasses pre-processing and pressing 

manually. Chemical extraction and mechanical extraction made up the enhanced 

approach. To obtain the oil from the products, the chemical extraction which from 

the literatures is adjudged to be the best method uses polar solvents. The 

mechanical procedures entails applying pressure over oil-bearing items that have 

already been pre-treated. It uses the application of equipment such as screw and 

pneumatic presses to apply pressure (Gunstone, 2002, Okonkwo,Adedeji, and 

Olawale, 2006). The amount of oil obtained and its quality are determined by the 

oil content, moisture content, pressure applied, working temperature, and other 

factors.  

The materials are usually moved and compressed by friction and continual stress 

from the screw drivers. Seed fabric solids cannot pass through the tiny openings 

through which the oil leaks. The compressed seeds are then shaped into a solid 

cake and taken out of the machine.Using a shaft in a cage barrel is the simplest 
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way to scale down the helical thread. This will function as a micro separator and 

will be inexpensive to start a little business with. In other words, the oil extractor 

described in this study is a prototype version(Noriqman, 2010; Adedeji, Enwerem, 

Ologunye, Azeez, Ohanyiri and Isan. 2016). 

This oil extractor was developed to remove oil from a variety of oil-bearing 

agricultural seeds, including neem, soya beans, and groundnuts, among others. 

This had been accomplished by adjusting the clearance to allow for effective seed 

crushing under tremendous pressure on stiff bars, which is dependent on the size, 

hardness, oil content, and moisture level of the seed, among other factors. The 

shaft has been lengthened compared to earlier extractors, which will improve 

performance and oil output by lowering the oil content in residue (cake) exiting 

through the outlet trough. A combined groundnut roaster and oil extractor for 

medium scale expression of groundnut oil was designed, fabricated and tested by 

Olatunde, et al. (2014) to establish the influence of moisture content, heating time 

and temperature on percentage oil yield. 

Design and Analysis of Oil Extractor Spares was reviewed by Pachkawade et al. 

(2013). The findings contribute to the problem analysis of a small-scale oil 

extraction business. The research advances the method for diagnosing worm and 

worm shaft failure in a cotton seed oil extraction unit before the specified life 

span.. 

Habib et al. (2016) designed and developed a mechanical oil expeller press for 

small-scale oil exploration and tested it with a variety of raw materials, including 

coconut, rapeseed, sesame, and sunflower seed, as well as structural examination 

of the screw..  

Due to its natural process of extraction, Nnanna, et al. (2018) devised and 

developed a mechanized groundnut oil extractor to create pure groundnut oil for 

commercial usage, which would be healthier than the typical vegetable oil 

(refined, blenched, and deodorized palm oil). Bamgboye and colleagues (2007) 

developed an expulsion machine for extracting oil from decorticated sunflower 

seeds. The machine was put to the test at three different throughputs at auger 

speeds of 30, 40, and 50 rpm. The results revealed that auger speed and 
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throughput boosted performance efficiencies, and an expulsion efficiency of over 

70% was achieved..  

***An improved screw type oil expeller machine was designed by Chowdhury, et 

al. (2020) for domestic uses considering the consumer requirements, focusing on 

the improvement of oil extraction efficiency (OEE) and elimination of those 

existing difficulties. Nde, et al. (2020) examined the approaches for optimizing 

vegetable oil extraction. The approaches used to improve oil extraction from plant 

materials that can be assessed by investors in the area are highlighted in this study, 

as well as the benefits and drawbacks of these approaches. 

The Oil Expeller Screw Shaft was reviewed by Patil, et al. (2017). The focus of this 

study was on the design and failure analysis of existing types of oil expellers that 

are used for oil extraction in agricultural products. Various studies were examined 

in order to determine why the screw shaft failed.. Akerele, et al. (2015) worked on 

mechanical means of extracting oil was designed, constructed with locally 

available materials and tested for groundnut oil extraction. The frame, hopper, 

gear reduction unit, and power shaft are all parts of the machine. A 15-hp three-

phase electric motor provided the necessary power. The percentage removal and 

output of the machine are 72.94 percent and 61.4 kg per hour, respectively. 

Ayuba et al (2018) designed and developed an extruder to extract fish oil from 

catfish. The goal of this project is to design and produce the extractor, as well as 

assemble and evaluate the component according to the design specifications. The 

social-economic status of the machine's intended user was taken into account 

during design and material selection. The machine's modification takes into 

account the extraction process, the time it takes to extract the oil, and the quality 

and variety of oil recovered from the fish. The extruder was put to the test, and 

the results revealed a good oil production and extraction efficiency. A 5 

horsepower single phase electric motor drove it.. 

Ikechukwu, et al. (2016) conducted research to design a better motorized nmanu 

akuoyibo (coconut oil) extracting machine that could grind, break, and split 

akuoyibo/coconut meat. Other oil-bearing seeds, such as powdered nut and palm 

kernel, can also be processed with the equipment. The plunger, ram dics, 

expression chamber, electric heater, and bearings make up the machine. The 



 
 

 

 
 

 
173 

MEDITERRANEAN PUBLICATIONS 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – AAER  
VOL. 18 NO.5 JUN-2022 ISSN: 2079-5074 

EDITOR-IN-CHIEF 
Prof. Saeid Eslamian [IRAN] 

extractor has a capacity of 10kg of nmanu akuoyibo/coconut oil per hour. The wet 

basis efficiency of the akuoyibo/coconut cake of 2.9kg was 15%, whereas the dry 

basis efficiency of the akuoyibo/coconut cake of 2.5kg was 40%. 

 Aremu et al. (2013) devised and built an oil extractor to extract and recover 

absorbed oil from kenaf bast and core. The oil extractor machine was tested in 

accordance with Philippine Agricultural Engineering Standard PAES 230 and 231: 

2005, with findings showing 60% kenaf recovery, 62.2 percent extraction 

efficiency, 36.5 kg/hr throughput capacity, and 37.8% extraction loss. The amount 

of moisture in the soaked kenaf bast and core influences the extraction efficiency. 

Kuku et al. (2020) created a groundnut oil extraction machine for small and 

medium-sized businesses. By determining the design efficiency, the performance 

measures were analyzed.. 

Abdul-Akaba et al. (2015) devised and built a machine to extract oil from nuts. The 

goals are to establish a foundation for commercial production of the machine 

utilizing locally available raw materials at a low cost. Because only a small part of 

these nuts is consumed by harvesters, there is a lot of waste on farms. This effort 

also aims to address some of the issues that have hampered the design and 

manufacture of an oil extraction equipment from nuts.. 

Ibrahim et al. (2005) gave a critical assessment of oil extraction technology from 

oil-bearing agricultural items. Different types of agricultural products that contain 

oil are addressed. Groundnut, coconut, sheanut, castor, sunflower, sesame, oil-

palm, and other items are among them. The pre-processing conditions, such as the 

removal of hulls and shells, pre-processing conditioning, such as size reduction, 

moisture content adjustment, heat treatment, and pressure application, as well as 

the extraction methods, such as traditional and modern (improved) methods, 

were also discussed in this work. The improved method include; oil expeller, screw 

press, and solvent (chemical extraction). Each method's problems (technical, 

socioeconomic, and organizational) are examined, as well as the need for 

additional study to enhance the approaches. 

Mogaji et al. (2019) created a better groundnut oil expelling machine to address 

some of the issues with existing expellers, such as bucky design, huge space 

utilization, low product quality, and high impurity levels. The procedure entailed 
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choosing acceptable materials and applying theories of failure to determine the 

maximum allowed shear stress on the bearing supports. The developed expeller 

has a higher expelling efficiency than conventional expellers, based on the 

extraction of quality oil from 25 kg of groundnut per hour. 

Ogundahunsi et al. (2021) developed a low-cost groundnut oil extracting machine 

that is simple to use and maintain at a cheap cost for local farmers. This is to solve 

groundnut oil extraction limitations in Nigeria, particularly among local farmers. 

The machine is powered by a 3 hp single-phase variable speed electric motor with 

a 540rev/min specific speed, and it works by impacting, compressing, and shearing 

the groundnut. The experimental equipment can extract oil while simultaneously 

processing groundnut as a by-product into kuli-kuli cakes. According to the 

investigation, the machine's performance efficiency was 60.1 percent. 

Bitire et al. (2021) investigated the best conditions for trans-esterification of 

parsley seed oil (PSO) using a heterogeneous (CCB) and homogeneous catalyst 

(KOH). Using a BoxBehnken design and response surface approach, the process 

parameters (alcohol:oil ratio, temperature, and catalyst loading) were adjusted to 

see how they affected the % biodiesel yield (RSM). The heterogeneous catalyst 

was also created by calcining leftover chicken bones for 4 hours at 900°C. The 

existence of hydroxyapatite as the primary component was discovered during the 

characterization process, and the reusability test confirmed that it performed well 

in PSO trans-esterification. The optimum reaction parameters of 9:1 alcohol:to-

water ratio, 60°C reaction temperature, and 3 wt% catalysts yielded 90% biodiesel, 

while the homogeneous catalyst (used as a control trans-esterification 

experiment) yielded 96.33 percent under the same conditions. 

The main objective of this work was to fabricate and construct a motorized 

multipurpose extractor in order to reduce the drudgery and process-time usually 

encountered whenever manual method is used and to increase both the quality 

quantity of oil output.  

 

Materials and Methods 

Mode of Operation 

The extractor is made from locally accessible material (stainless steel). The 

machine was powered by a 15-hp 3-phase electric motor with a screw speed of 140 
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revolutions per minute. Inside the barrel of the press, a screw turns, creating 

pressure for oil extraction. The cake is expelled through a choke mechanism 

outside after being fed through a hopper and squeezed inside the barrel for oil 

extraction. Based on the results of the stress analysis, it can be concluded that the 

screw utilized in this project is within the stress safety limit.Figure 1 below is a flow 

diagram below depicts the basic procedures involved in extractor processing 

oilseeds. 

 

 
Fig. 1:  Flow diagram  

 

The extractor is made out of a revolving screw within a spherical cage (barrel). The 
material to be squeezed is passed in between screw and the barrel and driven 
parallel to the axis by the rotating drum. The screw and shaft are structured in 
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such a way that the material is gradually squeezed as it goes towards to the 
cylinder's downstream side. The compression effect is achieved by minimizing the 
gap between the screw shaft and the cage (progressive or step-wise increase in 
shaft diameter) or by shortening the screw flight in the axial movement 
direction.While the press-cake begins to travel in the path of the shaft, towards an 
outlet gate located at the other end of the machine, the steadily growing stress 
releases the oil, which pours out of the press through the slots provided on the 
barrel's surface.. One level of moisture content was used in the performance test. 
The oil extractor machine is portable, easily detachable, inexpensive, and easy to 
operate, making it suitable for usage by any local oil producing farmer or 
corporation. The extractor's key components are listed below;  
 
Table 1: List of the components of the machine and their specifications 

S/N Components  Materials Thickness (mm) Dimension (mm) / Description 

1 Hopper Mild steel 1.5 406. 4 x 406.4 x 304.8 

2 Gauge bar Mild steel  279.4 (length) 

3 Cylindrical pipe  16 Ɵ1 = 75     and 

Ɵ2 = 107 

4 Plate  Mild steel 12 308.4 x 241.3 

5 Channel  6  

6 Chute  Mild steel 1.5  

7 Pulley system Cast iron  Pulley  = 558.8 

 B-Belt =  80 

8 Electric motor   15hp with 960rpm. 

9 Body housing Mild steel 1.5 889 

10 Shaft Cast iron 35 1092.2 

11 Bearing Cast iron   

 
For this project, due to economical considerations and availability of oil-bearing 
seeds mild steel was mostly used for body parts and chuck materials while cast 
iron was chosen for the pulley. The spinning shaft is housed in the machine 
housing, which is also made of 1.5mm mild steel sheet. The machine grinds the 
nuts and extracts the oil using a screw shaft.. The solid drive shaft protrudes out 
and a pulley fixed at one end.Shaft and Bearing made of Cast iron. The complete 
machine's components were installed on an angle iron frame network  
 
Capacity Rating of the Machine 
The capacity of the machine was established based on the test carried out with 
the machine.The average capacity of the machine is calculated to be 63.00 g/min 
from the test results in Table 2, using the feed rates. 
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Efficiency of the Machine 
Efficiency, 𝜂m of the machine is obtained from the oil extraction efficiency E, 
which is given by equation 1 and 2; 
 

Efficiency, 𝜂m =  
𝑌

𝐶 
 × 100%        1 

Where Y= oil yield in percentage = 
𝐴−𝐵 

𝐴 
× 100     2 

Where A = Weight of un-milled sample 
B = Weight of cake sample after milling 
C = Oil content of nut. For groundnut = 50% 
The efficiency of the machine is calculated to be 79.10% 
Hopper Capacity (𝐻𝑐): The hopper capacity is determined from the equation 3 
below; 
𝐻𝑐 = 𝜌𝑉       3
  
whereρ=Density of the oil-bearing seed. 
V=Volume of the hopper (Khurmi& Gupta, 2005). 
Determination of the moisture content of the oil seed: The moisture content can 
be determined using the equation 4 below: 

MC = 
𝑊2−𝑊1

𝑊2
X 100         4 

where,  
W1 = weight of dry seeds.  
W2 = weight of wet seeds. 
 
Results and Discussions 
Results 
The speed of the electric motor and the amount of material moving through the 
machine have a significant impact on the machine's performance. The machine 
was powered by a 15-hp 3-phase electric motor with a screw speed of 140 
revolutions per minute. However, including an adjustable clearance and increasing 
the shaft length along the extractor barrel allowed for improvement and 
customization in the fabrication. The oil extractor machine was test-run without 
load for15 minutes.After adjusting the conical ejector clearance to 0.5mm, the 
machine was fed with 2,850g well dried groundnut seed through the feed hopper 
at the end of the l5 minutes. The four adjusters were used to make the adjustment. 
The time it took to extract the 2,850g of groundnut seeds was recorded. The 
weights of the produced oil and cake were also recorded and the process was 
repeated for six times.Table 2 shows the results of the test used to determine the 
performance evaluation.The average oil yield is 39.53% from test result obtained 
in Table 2; 
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Table 2: Performance Evaluation of oil Extraction Machine for groundnut 

S/N Pressing 

time (min) 

Weight of cake 

beforemilling (g) 

Weight of cake 

after milling (g) 

Machine oil 

yield % 

Feed rate 

(g/min) 

1 10.00 2,850 1,630 42.80 285.00 

2 12.00 2,850 1,620 43.16 237.50 

3 14.00 2,850 1,610 43.51 203.57 

4 8.00 2,850 1,840 35.44 356.25 

5 6.00 2,850 1,825 35.96 475.33 

6 4.00 2,850 1,815 36.32 712.50 

Total 

Average  

9.00 2,850 1723 39.53 378.`36 

 

Plates 1 and 2 illustrate the left and inner views of the fabricated oil extractor. 

Figures 2 to 7 display different details of working drawings of the extractor; 
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Plate 1: Left side view (cake exit)Plate 2: Innerview 

Fig. 2: Orthographic projection showing the front view, and side view.  

 

 
Fig. 3: Isometric projection showing the inner section of the machine (gauge 

bararrangement) 
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Fig. 4: Schematic diagram of the worm shaft 

 

 
Fig. 5: Isometric projection showing the outlet plate, the pulley and electric 

motor seat 
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Fig. 6: Isometric projection of the side view showing adjustable clearance 

 

 
Fig. 7: Extractor orthographic projection showing elevation and end views 

 

Conclusions and Recommendations 

Conclusions 

The extractor was modified and fabricated which was the objective of this study 

with locally available, durable, and relatively cheap materials but standard. The 

extractor was simple to operate, assemble, and maintain. The machine's 

construction cost a total of One hundred eighty seven thousand and seven 

hundred Naira(N187, 700.00). The extractor can be used to extract oil from seeds 

such as peanut, soya bean, neem, and Bambara nuts. This can be done by adjusting 

the clearance the crushing screw and the drum depending on the physical 

dimensions of the product to be extracted. The extractor has an average oil yield 
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of 39.53% and extraction efficiency of 79.10 % using groundnut kernels. The 

machine was powered by a 15 hp 3-phase electric motor. A small-scale groundnut 

oil processing factory based on this technique can enable an individual to work for 

themselves while simultaneously employing others. Local farmers can easily adopt 

and afford the groundnut this fabricated multipurpose oil extractor, which will 

also provide cake (kulikuli) for both human and livestock consumption. 

 

Recommendations 

The following recommendations are hereby presented in order to create a better 

operation and efficient oil extraction.  

a. To assess the machine's efficiency, it should be powered by an electric 

motor (15hp, low speed of 960rpm).  

b. At the end of each production day, the machine must be properly cleaned. 

Grease and adherent product particles, detergent residue, brush bristles, 

and other contaminants should be removed from cleaned parts.  

c. The machine's vibration and noise should be investigated by installing 

some dampeners.  

d. Wheels can be added to make the equipment mobile and attachable to a 

tractor for convenient transportation in the field. 

e. The extractor should be used to extract oil from other crops such as 

soybean, neem, melon etc. 
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