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ABSTRACT  

Groundnut is an important food crop that serves numerous food purposes. Extracting oil from the 

seed, is key to its vast applications. In an attempt to ease the bottleneck in crushing the seeds to 

release the oil for utilization, a solar powered groundnut expelling machine is needed to efficiently 

squeeze various sizes of groundnut seeds. The essential components of the expelling machine are the 

hopper, the extracting chamber unit, the screw shaft unit, the frame and the power unit. Its design and 

operation are based on the engineering properties of the groundnut seed.  
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 12. 

CHAPTER ONE: INTRODUCTION  

INTRODUCTION.  
 

Groundnut oil expelling machine is an important device for oil recovery from groundnut seed in a 

roller mill, direct firing of barrel and pressing with an engine driven oil expeller. Expeller use a 

horizontal rotating metal screw, which feeds oil-bearing seeds into a barrel shaped outer casing 

with perforated walls according to Maul et al (2011 ). The seeds are continuously fed to the 

expeller, which grinds crushes and presses the oil out as it passes through the machine (Khangar 

and Jaju 2012). The pressure ruptures the oil cells in the product and oil flows through the 

perforation in the casing and passes through the oil outlet and is finally collected with oil, 

Receiving container underneath. The residue of the material from which oil has been extracted, are 

sent out through the cake outlet. Expeller are power driven, and are able to process 8 to 300kg of 

groundnut per hour or even more depending upon the type of expeller used (Khangar and Jaju, 

2012). Bigger units which process greater quantities of oil are available for use in larger mills. The 

percentage of oil extracted by expellers is nearly 90% depending upon the type and kind of 

products as well as the expeller being employed. The friction created by, The products being 

pressed wears down the screw shaft and other internal parts, and also has the tendency of creating 

problem or causes failure of main shaft.   

The need to produce a groundnut oil expelling machine arose even in the distant past due to the 

need to produce oil for domestic and commercial uses. According to history, one of the major 

forces driving scholars into research is the desire to produce machineries that will be used for the 

production of food for man and animal. (Bachman, 2001). According to Saeed, 1991, the Chinese 

was the first people to expel oil from seeds. The first man sampling a seed of wild grass would 

have cracked it with his teeth or nail and then after placing the bulk of the grains or nuts in a 

hollow of a natural stone, he pounded it with a stone and expels the oil used for cooking and other 

purposes. Because the process of physical change occurring in each grain or nut was complex and 

numerous nuts were simultaneously processed, he could not regulate them directly. His work was 

only a simple mechanical action repeated monotonously. According to Miwa (1990), kohlus and 

small expellers were used solely at village level technologies.  

1.1 PROBLEM STATEMENT  
 

Squeezing and Separating operations are usually done manually by the use of motor and pestle to hit the 

groundnut seeds against each other laterally. Groundnut oil expeller has been developed and constructed 

occurring in different sizes, shapes and materials, mostly for industrial uses ( Banik, Nag, and Debnath, 

2011), Such expellers don't have drying element and they work on groundnuts  



 

 

which are either properly dried or semi dried. But with heat provision, this will improve and speed up the 

chemical reactions because there will be change of states and even there is killing of organisms like bacteria that 

may have come on groundnut seeds and they are heated to the temperatures of about 90 degrees Celsius. With 

the available manual machines, they have low production and those of electrically powered have got higher 

power bills per month or per year, lastly with the solar powered machines have got better maintenance levels in 

terms of repair, replacing and adjusting, hence there is a need for a solar powered groundnut oil expelling 

machine which will alleviate all the drawbacks above.  

1.2 GENERAL OBJECTIVE  

To design a solar powered groundnut oil expelling machine.  

1.2.1 SPECIFIC OBJECTIVES.  

i. To study the existing groundnut oil expelling machine system for oil extraction through  

different journals and identify any other area of research.  

13. To determine different design components of a solar powered operated groundnut oil expelling machine.  

14. To assemble the groundnut oil expelling machine using a 3D Modelling software.  

1.3 SIGNIFICANCE  

The project develops knowledge and skills on product development and successful implementation of the design 

will aim to;  

• shorten the time taken to extract the groundnut oil.  

• improve quality of produced oil.  

• Enhance value addition of processed groundnut oil products.  

• Increase economic viability of small enterprises producing and processing.  

1.4 JUSTIFICATION.  

Most groundnut farmers especially in Uganda face challenges during extracting oil after harvesting. So, these 

farmers need adequate and advanced processing technologies for their production to reduce and minimize 

losses. This necessitates need to use efficient and affordable technologies to help maintain, control, and improve 

the quality of the groundnut oil in terms of colour, flavour and nutritional value. This project will simplify the 

operation since it will be operated manually that totally suits the locally and rural farmers.  
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1.5 SCOPE OF THE STUDY.  

The project is based on the literature review on product specification in order to satisfy the project 

objectives. After obtaining the product specification, this project is focused on analyzing and designing a 

solar powered groundnut oil expelling machine to be adopted by small scale farmers growing groundnuts 

in Ruhama, Ntungamo district, Western Uganda.  

The study was conducted during months of March 2021 to Dec 2021  
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CHAPTER TWO: LITERATURE REVIEW.  

2.0 INTRODUCTION  

A solar powered groundnut oil expelling machine is a machine used to produce groundnut oils. The groundnut 

seeds are put into the barrel through the hopper where they are encountered with the screw shaft to squeeze it 

thoroughly.  

Even according to the statistics of groundnut oil production in Uganda, the production is increasing yearly and 

yet most of the farmers are still using the traditional methods of squeezing, extracting and separating the cake 

from the oil.  

An increase in groundnut oil production is shown in the table below considering a period from 2012 to 2020.  

Table 1: Groundnut oil quantity produced in Uganda.  

Year  2012  2013  2014  2015  2016  2017  2018  2019  2020  

Vol  16000  18000  21000  25000  27000  26500  30100  31500  35000  

(tones)           

Harvesting is the start of the post-harvest process that determines the quality and quantity of the ground nut 

seeds to be sold to the ground nut oil industries.  

After harvesting, the groundnuts pods are dried up and collected to one place for breaking. This operation is 

normally done using the mallets or groundnut shellers. But here in Uganda, the most popular method of breaking 

ground nut pods in the use of human hands.  

 

Figure:1 Shows people harvesting groundnuts from the garden.  
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2.1 EXISITING MACHINES FOR EXTRACTING GROUNDNUT OIL FROM IT'S SEEDS.  
 

Since the splitting operation is hectic, mechanical methods have been established to solve this problem. 

The following are the existing mediums used for splitting groundnut pods;  

1) Hand operated Groundnut oil machine.  

 
It has components such as the flame, handle, shafts, rope, bearings, pulleys, cylinders, barrows, hoppers and buckets. 
This machine uses manually rotated screw shaft that squeezes out oil through rotating within closed barrow.  

The limitation of this machine is that the operator needs to be around to rotate the handle at all times especially  

when there's a lot of groundnut seeds entering directly into the hopper.  
ye·>  

Figure:2 Shows traditional method of pounding of groundnuts.  

 

Figure:3 Shows a bull driven traditional groundnut oil machine. 2) 

Solar powered groundnut oil expelling machine.  

The hopper is fed manually with the groundnut seeds to be broken. As the hopper is filled, the solar 

powered motor is energized. The screw shaft moves vertically upwards which allows the 

groundnut seeds to be rolled in between screw vanes and the fixed angle bars horizontally welded 

to the flame. As the screw moves forward, it compresses the groundnut seeds against the horizontal 

angle bars and screw vanes and this makes seeds to be broken and squeezed and groundnut oil falls 

by gravity into collecting buckets.  
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The limitation of this machine is that it splits, squeezes the groundnut seeds cross sectionally 

which makes it hard to separate the cake and the oil since the groundnut seeds are not fully 

exposed.  

 
 

 

 

 

Figure 4; Solar powered groundnut oil expelling machine.  

Principle of Operation of the Groundnut Oil Expelling Machine.  

The principle of operation will involve powering the machine and allowing it to run for about l 0 minutes 

without any load on it. At the end of the l O minutes, the machine should be loaded with the groundnut 

seeds well dried, through the feed hopper having adjusted the pressure cone to 1.0mm clearance. The 

adjustment will be done with the aid of hand. Finally, the groundnut oil flow through the oil outlet and the 

cake through the cake outlet.  

Modern Methods of Groundnut Crushing and Oil Extraction.  

Saeed (1991), with the exit from the windless press and water mills, the first mechanical screw press was 

successfully used in 1906. The manufacturers had come a long way since then with improved materials of 

construction, manufacturing methods, research and development, thus increasing the efficiency of the 

screw press. As a result, various types of improved expellers were developed to meet the requirement of 

the processors.  

Shafig (1991) made a comparison between the improved expeller and a standard expeller and revealed that 

optimal operation of the expeller was not achieved. Shafig (1991) noted that:  
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i. The driving mechanism needed improvement as the small screw gets frequently break into pieces.  

11. Energy consumption of the modified expeller was higher when compared to the standard  

improved expeller. iii. In the absence of any producing standard specification the  

manufacturing were producing substandard expellers  

Discussions On The Parameters Influencing The Screw Pressing Process.  

When discussing about screw pressing process, a number of parameters had to be considered for 

optimization of the oil production. This study is a short overview of the scientific literature regarding the 

parameters influencing the pressing process. Literature data show that the most important parameters 

which influence the pressing process are: screw speed, restriction size, hull  

content, moisture content, cooking process, temperature, pressure.  

Screw speed.  

The increase of the screw speed leads to the increase of the throughput, while the residual oil content  

in the press cake will be higher due to the fact that less time is available for the oil to drain from the solids. 

Also, at higher speed of the screw the viscosity remains lower resulting in less pressure buildup, which 

leads to the obtaining of relatively high residual oil content, [ 6].  

At slower screw speed, the extraction efficiency will be higher and the oil left in the meal will be lower. In the 

case of cold pressing, a slower speed is often necessary because as screw speed increases, the temperature 

of the oil and meal moving through the machine also increases, [12]. At the pressing process of rapeseed 

using a Mini-40 Rose down Simon press, [14], it was found that the residual oil from the cake will decrease 

at a lower screw speed. The decrease of the residual oil may be a consequence of the residence time 

increment that occurs as a result of the decrease of the  

transport speed.  

An additional reason may be the fact that there is an increase in pressure at the cake outlet nozzle as  

a result of the increase in the viscosity of the material at lower speeds. Using a twin-screw extruder for 

pressing sunflower seeds, [8], it was studied the influence of working conditions on the yield of  

oil obtained.  

Thus, it was observed that if the screw speed was reduced, for several values of throughput or  

pressing chamber temperature, there has been a rise in the yield of oil extracted. Energy consumption has 

also increased with increasing of screw speed, due to the increment of the specific mechanical  

energy.  
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Restriction size  

When the restriction size (the dimension of the press nozzle) is reduced the pressure in the pressing 

chamber increases (because a higher force is required to overcome the restriction) and that will conduct to 

a higher oil yield.  

During the experiments conducted by Vivek S. Vadke, [14], it was observed that with decreasing of choke 

opening (nozzle size) will decrease the amount of residual oil in the cake. This is explained by the fact that 

when the nozzle size is smaller, the pressure is higher due to higher flow resistance. It was also shown that 

press productivity will decline if the choke opening will be reduced. Another study, [7], has revealed the 

influence of choke opening on the press performance (press with 100 kg/h throughput produced by 

ICAERD) when pressing the jatropha seed with a moisture content of 15%.  

The experiments were carried out using different size for the choke opening, such as 6, 7 and 8 mm. It is 

noted that the varying of the choke opening had a significant influence on the processing capacity of the 

press. However, by increasing the size of nozzle achieved a reduction in the yield of oil extracted. 

Therefore, when increasing the nozzle size from 6 to 8 mm, the oil yield decreases from 30.4% to 25.8%.  

Hull content  

The hull content of the raw material subjected to the pressing process is expected to affect both oil recovery 

and energy requirement. Removal of the hull, which is a hard material, would require less energy for 

breaking and compressing and result in zero presence of hull fibers in the crude oil. However, the 

oleaginous material needs to contain a certain percent of hull, because, seeds without hull will tum into a 

paste inside standard expellers, which sticks to the worm and keeps rotating along with it.  

As the hull of the oleaginous seeds contains a low percent of oil, the removing of hull may lead to 

decreased absorption of oil, which will mean the increasing in oil recovery, [4,6]. In order to study the 

influence of seeds dehulling on the pressing process, experiments using flaxseeds, variety Omega, were 

conducted, [ 16].  

After the pressing process has finished has been observed that, although the oil yield obtained from 

dehulled flaxseeds was smaller than the oil yield obtained from whole flaxseeds (72.0% to a moisture 

content of 10.5%), the oil productivity for dehulled seeds was higher. It also has been observed that  
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the temperature of the oil and the cake obtained from dehulled flaxseeds was much lower than for whole 

seeds.  

Thus, the pressing of dehulled flaxseeds presents several advantages for the production of organic flaxseed 

oil. To analyse the necessary energy to press whole or dehulled seeds, [ 17], a study was conducted on a S 

87G Komet screw press. The study revealed that the decrease of the fraction of hull removal (FHR) led to 

significant increases in oil and cake temperature. This is due to the fact that the lower fibre content of the 

dehulled seeds leads to smaller friction during the pressing process. When pressing whole flaxseeds, 

specific mechanical energy (SME) was much higher than in the case of dehulled flaxseeds pressing. The oil 

yield obtained at dehulled flaxseeds pressing was lower than that obtained at the whole seeds pressing, but 

taking into account that the specific mechanical energy and the oil/cake temperature obtained from 

dehulled seeds is lower we can consider that pressing dehulled seeds is a convenient process.  

Moisture content.  

The moisture content of the oleaginous material is another important factor affecting the pressing process. 

An optimal moisture level for oil expression is expected to exist. In the literature, it is considered that in 

case of rapeseed the optimum moisture level is close to 7%, while for flaxseed the optimal moisture content 

is expected to be around 6%, [ 4]  

The increasing of the moisture content of the oilseeds leads to the increasing of the yield until a maximum 

point. After this point, the increasing of moisture content will conduce to the decrease of the oil yield. This 

phenomenon is explained by the fact that the increasing of the moisture content makes the cell walls more 

permeable (which increases the yield), but it also causes a plasticization of the seed material which reduces 

the oil yield, [ 15].  

In a study whose objective was to analyse the necessary energy for pressing Omega flaxseeds, whole or 

dehulled, [ 17], it was used a S 87G Komet screw press and experiments were carried out in four stages, 

where the process variables were the moisture content of the seeds and the fraction of hull removal (FHR). 

Moisture content of the seeds take the values from 6.3 to 12.6% (dry basis) and the fraction of hull removal 

was 20%, 62% and 85%, in a first step whole seeds being pressed to. It is noted that, for pressing the whole 

seeds, reducing the moisture content from 12.6 to 6.3% (dry basis) resulted in increased yield of extracted 

oil, the maximum yield (89.4%) being obtained at the lower moisture content of the seed (6.3%).  

Instead, when pressing dehulled seeds, the maximum oil yield was not achieved at the minimum moisture 

content. It was also observed that the decrease in moisture content resulted in significant  
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increases in oil and cake temperature; also, the specific mechanical energy (SME) increased significantly from 

81.1 to 104. 7 kJ/kg when the moisture content of the whole flaxseeds decreases from 12.6% to 6.3%.  

Temperature.  

In order to obtain good quality oil, the temperature of the material during the pressing process 

should not exceed maximum allowable values. This is necessary in order to prevent undesired cell 

wall components polluting the oil. The higher temperatures on the pressing process leads to the 

dissolving of the phosphor in the oil, [6].  

Therefore, it is desirable to obtain the high yields at lower temperatures, (15). In a study regarding 

the influence of moisture content and cooking on the pressing process of cram be seeds, [13), it 

was observed that at moisture content in the range of 3.6 and 9.2%, the extracted oil yield from 

cooked crambe seeds was higher than the uncooked seeds.  

For the same values of the moisture content, the processing capacity of the press was higher for the 

uncooked seeds. Another conclusion of this study was the fact that in the case of uncooked seeds, 

the residual oil in the cake was higher than for the cooked seeds, while the foot content of the oil 

was higher for cooked seeds.  

Pressure.  

The radial pressure which arises in the pressing chamber is a parameter directly proportional with 

the oil yield. Therefore, with the increasing of the pressure, the oil yield increases reaching a 

maximum limit at higher pressures. This maximum is dependent on the type of seed, pre-treatment 

applied to the seed and the equipment used. Generally, the specialty literature presents data which 

limits the pressures below 35 MPa, with a few exceptions, [15]. The effects of compressive stress, 

feeding rate and speed of shaft screw press on palm kernel oil yield were studied, [1). They used an 

expeller with a rated capacity of 180 kg/h for experiments which were conducted by using a 

factorial experimental design with 3 variables at 3 levels: compressive stress (10, 20 and 30 MPa), 

feeding rate (50, 100 and 150 kg/h) and shaft screw press speed (50, 80 and 110 rpm). A maximum 

efficiency of 94,5 % (meaning a maximum oil yield of 46,3%), was obtained at 30 MPa 

compressive stress, 150 kg/h feed rate and 110 rpm of screw speed, while the minimum express 

efficiency of 33,6 %, (which represents a 16,3% oil yield) was obtained at 10 MPa compressive 

stress, 150 kg/h feed rate and 50 rpm of screw speed.  
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For the studied range, oil yield increases with increase in speed of shaft screw press and in feeding rate. Oil 

yield is directly proportional to compressive stress while influence of speed is marginal, and also it is 

possible to predict a further increase in oil yield with an increase in compressive stress.  

11  



 

 

CHAPTER THREE: RESEARCH METHODOLOGY 

3.0 INTRODUCTION.  

This chapter explains the techniques and tools to be used to collect and obtain information. It gives a 

description in detail the research approach, research design, area of study, target population, methods of 

data collection, type of data analysis and ethical considerations of the research study, and reveals the 

manner in which they are to be applied to obtain required results.  

3.1 The research design.  

Here the research will be descriptive involving collection of data to answer research questions and analysis 

of the data to help in the determination of proper decisions to the study.  

3.2 Area of the study:  

The research project will be conducted in Ruhaama Ntungamo district. The study population comprises of 

local farmers that use traditional and mechanical systems to produce groundnut oil.  

3.3 Target population:  

The targeted group of people will be local groundnut oil millers in specific areas of production and 

agro-processing activities.  

3.4 Research instruments.  

• Interviews: Here refers to a person-to-person interaction between two or more people to collect 

relevant data. The researcher will use both structured and unstructured interviews, where 

structured interviews shall involve asking specific questions from a specific research area while 

expecting specific responses.  

• Observations: Data is to be collected carefully and critically by observing the mode a solar 

powered groundnut oil expelling machine currently being carried out with available solar systems. 

Observations will be guided by an observation check list of all items that contribute to the study.  

• Desk search: This method shall be used to obtain all relevant secondary information and the 

concepts that are beneficial to this research study. The research shall use the internet and library to 

read different web pages, journals, databases, textbooks and publications on the aspects of the 

existing solar powered groundnut oil expelling system designs and challenges faced by farmers 

extracting and producing oil.  
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• Data Analysis: A descriptive summary with frequency distributions and statistics will be used to 

analyse and present the data. All data will be processed, discussed and results presented. The 

researcher will process data using computer software programs like 3D Modelling 

(SOLIDWORKS) for drawings and simulation. Data discussion and presentation shall be done 

with tables, graphs, charts, photographs, pictures and diagrams.  

• Limitations: The researcher identifies unforeseeable obstacles that might interfere with the 

research process as; limited source of material, limited time and limited finance.  

1. To study the existing groundnut oil expelling machine systems.  

Research was made and the following methods were found; mechanical, chemical and semi mechanical 

methods. Most of them having major draw backs.  

2. To determine design parameters of the groundnut oil expelling machine.  

This can be realized by use of engineering design methodology to determine, understand and apply 

different formulae in the computation analysis of system parameters.  

Frame  

In the design of the machine, the force exerted on the machine includes all the loads due to the hopper, 

separating cylinder and its content, gears, pulleys, motor, bearings, drums and the cutting blades. The 

weight of bolts and nuts were assumed negligible. This frame is designed for stability and strength so as to 

accommodate all that weight.  

To determine whether the hollow sections of mild steel material selected to construct the machine frame 

support the separating cylinder and its content without fail, the compressive stress on each machine 

leg/stand were estimated, Therefore the compressive stress on each stand/leg is estimated as:  

F 
Oy  
 nA  ............................................................... Equation 1 (Onwualu et al. 2006)  

Where Fis the total force due to the load of the components supported by the frame  

p _Total weight 

 -  n  ..................................................................................... Equation 2  

Where, A is the area of cross section of the leg and n is the number of legs. 13  



 

 

Motor selection  

Since the motor drives the pulleys that help in the rotating the cutting blades, the power produced by the 

motor was known by depending on the amount of torque and the distance (radius) of the rim according to 

(Egbe et al., 2016).  

p _2m,  

 power,  6o  ............................................................................................. Equation 3  

Where:  

Pis the power rating of the motor (Hp)  

N is the required speed (Rpm) and Tis the required torque (N)  

 

Pulley and Belt.  

The belt is for power transmission from the motor to the shaft. It requires relatively close spacing and 

precise centre distance. The belt and pulley were designed using the equations below according to (Khurmi 

and Gupta, 2005).  

y_7ND  

 Speed of the belt,  6o  .......................................................................... Equation 4  

and  

 N1  D2  

 N2= D1 ........................................................................... Equation 5 where:  

D1 = Diameter of motor pulley, mm;  

02 = Diameter of shaft pulley, mm; 

Nl = Motor speed, rpm;  

N2 = shaft speed, rpm.  
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Belt selection.  

The diameter of the pulley was taken into consideration to determine the length of the belt. 

According to (Khurmi and Gupta, 2005), the length was determined from below.  

 L = ~(D, + D,) + 2C + 4~(D2-D1)2 _______  .,  ................................ Equation 6  

Where:  

C = Centre distance between the two pulleys  

The Centre distance was determined from the equation below;  

c,+Di,p,  
 2  .............................................................................................................................................................. Equation 7  

And hence the weight of the driven pulley was determined as follows.  

1r: 2  

W = 4 D1 tp_  ...................................................................................................... Equation 8  

According to (Hall et al 1961 ), Tensions on Belt T and T 2 for belt transmission between two pulleys were 

computed using the equations.  

Ti= eµ8  ........................................................................ Equation 9  

T  

Where, e is the coefficient of friction between the pulley and the belt.  

0=[180-2sn-1PP±9x  .  
 2C  180)........................ Equation I0  

Where:  

0 = angle of lap between belt and pulley  

The power transmitted with the belt was determined from;  

Power, P = (T1 - Tz)V  ............................................................................................... Equation 11  

Where;  
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Ti= Tension in tight side of the pulley (N)  

T= Tension in slack side of the pulley (N) and V = belt velocity (mis)  

Design of the shafts.  

Assumptions considered in the shaft design  

Weight of the shaft is negligible  

The shaft is straight  

Shaft material was homogeneous and perfectly elastic 

The diameter of the shaft.  
 

The shaft is subjected to sudden loading. Therefore, according to Khurmi and Gupta (2008), the diameter 

of the shaft was obtained from equation below;  

D° = _i-[KWEK  
 1ri-max  ...............•.....••..........•.•....•. Equation 12  

Where:  

D= diameter of the shaft;  

Tmax maximum shear stress;  

M=bending moment  

Kb= Combined shock and fatigue factor for bending 

M=torsional moment of the shaft  

Kr= Combined shock and fatigue factor for torsion  

According to( Hassan et al., 2009)  

p 
M,= 9500 
 N  .................................................................................................. Equation 13  
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Where  

P= power delivered (Kw) and N= revolution per minute (Rpm 

According to( Khurmi and Gupta,2005)  

Mb= J(Mtt'+ M/)·································· Equation 14  

Where  

Mu- maximum horizontal bending moment (Nm) and Mv- Maximum vertical bending moment (Nm)  

Bearing.  

Axial and radial loading  

High speed steel because it can accommodate axial and radial loading.  

Each column supports an equal weight, the weight to be supported by one column and compressive stress 

was determined as shown below according to Khurmi and Gupta. 2005.  

Total weight 

F= 4  

 :  force  
 compressive stress,a =  . l  

 
 uS;  cross-sectional area  

l; Considerations during material selection of different components:  

Environmental considerations: Cocoa processing is mainly for food production and therefore 

the materials selected were non- poisonous to ensure the quality of the bean seeds.  

The properties of the materials: The components were examined for their behaviours under the 

different working conditions to make sure that they suit the purpose for which they are used 

well without failing.  

Availability: The materials selected were readily available in the local market such that in case 

of any break down they can easily be obtained.  
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Economic considerations: The design of motorized cocoa pod splitting and separating machine put into 

consideration the costs involved.  

Table 2; showing list of selected materials for various machine parts. Assembling 

the different components of the Groundnut oil expelling machine.  

Material Selection  

Materials used for fabrication of each of the components were selected after a careful study of the desired 

characteristics as below;  

Corrosion resistance of the material  

Availability of the material on the market  

Mechanical properties of the material for example strength, toughness, ductility, malleability,  

Component(s
)  

Reason(s)  

Provide rigidity when loaded, is affordable and 

easy to weld  

topper  

Material   

Mild  steel  

hollow   

section   

Mild  steel  

plate   
Affordable, possess a relatively high corrosion 

resistance, and can be easily bent and shaped to 

desired shapes.  
Cutting 
blades  

stainless steel  Strong, corrosion resistance, readily formable.  

shafts  

.i  

-Plain carbon 

steel  

-Mild steel  

High strength and rigidity  

Pulley
s  

Cast iron  Rigid, hard, and machinable  

3elts  
Rubber 

belts  

V Have adequate tension and toughness.  

Separating 

cylinder  

stainless steel  
Corrosion resistance, ductile and readily formable.  
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3; Construction of the Machine.  

The machine was constructed using methods dictated by the part geometry, precision and tolerances 

required, the materials selected and construction cost.  

Materials selected were measured, marked out and cut. Tools such as measuring tools, cutting tools, 

grinder, and hammer were used  

Methods such as machining, bending, welding, drilling, fastening and grinding were used to produce 

the desired components.  

The individual parts were then assembled.  
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Table 3; Showing the Operations, methods and processes involved in fabrication.  

 

 

 

SINO.  Operations  Tools

,  
equipment  and machines  

  used.        

1  Measuring  Measuring tape, Tri-square, half  

  meter rule and Vernier calliper  

2  Marking  Pen marker,  Centre punch  and  

 out  Tri- square.       

3  Cutting  Cutting disc and angle grinder   

4  Welding  Welding  rods,  welding  

  transformer,  Electrode  holder,  

  welding mask     

5  Tightening  Spanners  (both  fixed  and  

  adjustable), Screw drivers.    

6  Grinding  Angle grinder, Grinding disc   

         

7  Drilling  Drill  bits  and  power  drilling  

  machine.       

8  Machining  Lathe machine, straight  turning  

  tool and parting off tool    

2
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CHAPTER FOUR: INTERPRETATION OF RESULTS, ANALYSIS AND DESIGNS.  

Generally, the barrow behaves like a simple pressure vessel. The cylindrical shell computed on the 

assumption that the stress is uniform throughout the wall thickness. Thus, hoop stress and longitudinal 

stress is given by;  

f Prl Pr 
0=l=...........ean 17  

nr?p Pr 
052m5,co..............eqn 18  

Where;  

f is Hoop force (N)  

tis thickness of cylindrical wall (m) l is 

length of cylindrical wall (m)  

is intensity of nternat pressure (=_=)  

r is internal radius of cylindrical wall (m)  

 

The thickness of the barrel wall =4 mm 

The clearance = 2mm  

Calculated diameter of casing barrel= thickness +clearance+ Di is the inside diameter of the barrel =8+65 

= 73mm  

 

a= I 03.11 N/mm2  

3.5.1 Belt Selection  

The required belt length is obtained from relation  

L = 2c + 1.57(D- d) (D-d)2 

4c  

Where, C, is the distance between driving and driven pulley  
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D, d, is the diameter of driver and motor pulley.  

For husking machine, D = 313mm, d = 76mm. the value obtained calculations using equation is L = 1.828 

m.  

The required number of belts to transmit the developed power is given as (n)  

H 
n=H,  

Where H, is the power required to extract groundnut oil seed (0.975Hp),  

H t, is the power transmitted by a section of belt (l.2Hp). H n= 0.8, taken =I.  

3.5.2 Pulley selection  

 

 

The transmission belt transfers drive from the electric motor to the power transmission gear with the aid of 

a pulley. The size and speed of the pulley including forces acting on the belt needs to be carefully analysed 

for proper belt and pulley selection:  

Reduction ratio= I :3.9  

Motor shaft diameter = 25mm, 

Taking safety factor 2  

Motor Pulley diameter= 2 x 25 = 50mm, using an A belt (13mm) 

Motor Pulley diameter= 76mm  

Screw pulley diameter = 76x3.9 = 300mm  

3.5.3 Hooper Design.  

It is based on the volume of the pyramid. The volume of the pyramid is obtained by subtracting the volume 

of a smaller pyramid from that of a larger one.  
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1  
V = -rc(R2H - r2h) 2  

Where Vis volume of the hooper  

R is outer radius  

ris inner radius  

H is external height 

his inner height  

Where: V = volume of the hopper, R = outer radius (100mm), H = external height (200mm), r = 

inner radius (39mm), h = inner height (126mm), 1t = 3.142 V = 1 2 1002200 - 392126 = 1.571 

2000000 - 191646 = 2840924.134 X 10-9 = 0.003m3  

3.5.4 Extracting chamber design.  

The extracting chamber is design based on internal pressure in the chamber; the extracting chamber is 

treated as thin-walled cylinder and the tangential stress perpendicular to the axis of the cylinder.  

pd  
T  

2t  
where; p is internal pressure  
 is h  stress  

d is internal diameter.  

a oop  

3.5.5 Power required for crashing 

27NT  

P = where p is power required for crashing  

N is shaft speed  

T is required Torque  

Pr= P+ Pr  

P = T + 0  

T= Wo+ R  

Pr, Total power  

PD , power to drive the process unit PE, 

power to extract the oil  
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------~-  -  
-- ------- - -  

W, weight of the pressing screw= 3.5 9.81 =343 N R, 

radius of the pressing screw= 0.029 m Tn= 0.995 Nm=l Nm  

2xTxN  
w0  60 = 1.9 rad/s  

P=1.9w =2 w  

F  
r=-  

A  

P, = T, Xx W, T, 

= rxD?xt  

D, major diameter of screw = 0.058m  

F, rupture force of groundnut seed= 113.99 N  

A, average surface area of groundnut seed =0.0004869 m N  
r = 234113.78-  

m2  

Ts= 143.5 Nm  

P; = 287.1w  

Pr= 289 w = 0.289 Kw =0.39 Hp 2.5(safety factor) =0.975 Hp  

3.5.6 Expeller Screw Design Consideration.  

The expeller screw will be subjected primarily to torsion and as a result, torsion and compressive stresses arises 

in the system.  

Assumptions.  

 

• The expeller screw is considered to be balanced tapered shaft.  

• Shaft bearing screw system is properly aligned to reduce friction.  

• The screw profile is achieved by welding metallic helical shaped on to tapered shaft.  

• Screw is considered to revolve at a steady speed.  

• The input torque is applied at the end of the screw.  
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The torque (T) revolves the screw, which has to overcome the crushing forces in order to bring about the 

required crushing. The threaded end of the shaft has to be conventional left hand helix thread. This prevents 

the pressure cone from loosening since the shaft has to rotate in clockwise direction. The threaded end of 

the shaft is subjected to direct compressive forces. The torque (T) corresponding to the power input is given 

by the relation. According to Khurmi and Gupta (2004):  

T = 9.Sp 

N ;  

Where; pis power (watts)  

r-Toro« (#) 

N = Speed (rpm)  

Khurmi and Gupta (2004) also stated that the compressive stress area of the threaded end of the expeller 

screw is given by;  

2

 _Tf _Duo + Door)  
Ac-----=------  

 S,  4  

Where; n is the factor of safety f is 

the compressive force  

S is the yield strength of material  

Ac = compressive area  

Dminor = minor diameter  

Dpitch = pitch diameter  

The screw profile on the expeller shaft will be achieved by use of some mild steel rings formed to the 

desired pitch, welded on the shaft at determined positions. The body of the expeller shaft will be maintained 

at 2° taper as in the design. The taper profile will be achieved using a lathe machine and single point tool. 

The effective length of the expeller screw will be about 500mm. the tonsorial resistance due to crushing 

effect will be given as 2.150N/M=T using 0.75kw electric motor, torque produced and delivered to expeller 

(Ti) shaft can be calculated.  

T 1 = Expeller shaft torque  

T}= Average crushing torque  
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Sizing of solar panel  

 

Figure 5;Shows the sizing of solar panel.  

 

A panel is used to trap light energy which is later converted into direct current electricity. In calculating 

panel rating for this design, a total load demand was calculated by first determining individual loads and 

their usage time.  

Total load = Load * no. of hours  

= 150W 5 hr.  

=750Whr  

Power needed from panel =Total load + Energy loss factor  

 

= 750 X 1.3 

=975W  

Size of the panel  

Powet generated from panel 

Panel generation factor  
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= 975/3.33  

= 292W  

Therefore, size of the panel chosen is 750 W  

Number of panels= Total watt -Peak rating of the PV modules/ Module peak rating.  

75

0 

200  

= 4 panels  

Solar insolation on a surface  

Solar isolation refers to the amount of energy in kilowatt received inform of a light photon on the earth's 

horizontal surface from the sun. The average global horizontal insolation of the world is given in kWh/year 

and PSH/day. According to solar radiation data on availability of direct solar radiation that re aches the 

earth's surface in Uganda, 5-6 KWh/m2 radiation per day is received. This insolation is highest at the 

Equator, but varies up to a maximum of 20% from place to place away from the Equator. It is highest in the 

dryer areas and lowest in the mountainous areas of the country. Solar radiation is also influenced by cloudy 

weather even though the scale at which solar energy is being used for purposes other than drying clothes 

and foods in Uganda is still undergoing advancement. Taking into a consideration of 5 hours for the design;  

Therefore, the instantaneous insolation on the surface can be taken as  

= 5/5  

=1.0KWh/m2  
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Sizing of battery  

The battery stores energy for later use. In solar PV systems dep cycle batteries are recommended because 

they are specifically designed to be discharged to low energy levels and rapid charged to high energy levels 

daily for some good number of years. In sizing the capacity of the battery, it is as follows;  

total watt hoursper day used xdays of autonomy  

Battery capacity =  0.85x0.6xnominal voltage of battery  

= 750Wh * 2/< 0.85 * 0.6 * 12 > Therefore, 

size of the battery chosen is 200Ah  

Using a battery of200amphours  

Load used in amphour 

Number of batteries =rated battery amphour  

= 200/20 =1 battery.  

= 163.4 Ah  

Size of Inverter  

To calculate the rating of the inverter, it must have the same nominal voltage as the battery. For stand-alone 

systems, the inverter must be large enough to handle the total amount of watts to be used. It is 

recommended that the inverter size should be 25 to 30 percent bigger than total watts of the equipment.  

Size of the inverter= 750W*(l .25) *2 = 1875W = 1.875kW  
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3.5. 7 Pressure Cone Design Consideration.  

The adjustable pressure cone is subjected to compressive forces arising from crushing effect of the 

groundnut and pressing against the cone surface. Area of the cone:  

Ac=(Do- Di)  

Where:  

D =External diameter of the cone  

D= Internal diameter of the cone  

Thus, the pressure exerted by the compressive force then becomes  

P=FIA  

This is also regarded as compressive stress (c) inside of the pressure cone bears a left-hand helix screw 

thread. The pressure cone and threaded end of the expeller shaft will be subjected to the same axial force.  

3.5.8 The Frame.  

The frame supports the machine and is firmly fastened together with bolt and nut to allow easy 

dismount-ling.  

Dimension of the frame  

Top =394 x 200mm  

Bottom = 540 x 250mm  

Height =610mm  

Material =1/2-inch angle iron  

3.5.9 Design for the Pressure of the Barrel  

This is the cylindrical member which fits tightly around the rotating extruder screw.  

The pressure that can be withstood by the barrel was determined by the equation given by  
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 _ Ztoa. [  

D  

Where, Pb is the pressure to be withstood by the barrel, tis thickness of the barrel (8mm),  
 

80 is the yield stress of mild steel (340/2 = 170 MPa), 8a is allowable stress = 0.276o = 45.9 MPa, and 

Di is the inside diameter of the barrel (65mm).  

Pb = 11.29 N/mm2 or 11.3 MPa. This means that the pressure that the barrel can withstand  
 

( 11.3 MPa) is greater than the pressure developed by the screw thread for oil. extraction (3.256MPa). 

Therefore, the barrel will withstand the extraction pressure without bursting.  
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3.6 MACHINE COMPONENTS (MY ACHIEVEMENTS)  

-L  

3.6.1 THE FRAME.  
 

It supports the entire machine and was made by joining of iron and shaped by welding as a pyramid shape 

in dimensions of 50mm50mm for the base, 18mm *9mm for the upper part and 7 6mm for the height.  

The frame carries the casing barrel which form the case of the screw pressing unit.  

 

 

33  



 

  

3.6.2 THE HOPPER.  

This structure is the unit in which material to be expelled is directed and channelledsssss into the expelling 

unit. The hopper houses the groundnut seeds and kernels to be expelled and fed it into the extraction unit at 

a regulated rate. The hopper has the shape which facilitates loading, maximum volume utilization and 

tippers towards the extraction unit in easy flow of the materials by the gravity.  

 

3.6.3 THE SCREW PRESS.  

Expellers use a horizontally rotating metal screw, which feeds the products into a barrel shaped outer 

casing. The products are continuously fed to the expeller through the hopper to the pressing unit through 

the screw which grinds, crushes and carry the products to be pressed through the pressure applied by the 

screw feeding movement and press the product between the plate and the sharp end of the screw.  

The residue of the material from which oil has been expressed exits from the nozzle in the fronts of the 

machine and is known as the cake.  

Most expellers are power driven, and are able to process between 8 - 45kg per-hrs of product depending 

upon the type of expeller used.  

 

3.6.4 THE CYLINDRICAL BARREL.  

It is the screw casing and the place where the seeds have been crushed, grind and pressed.  
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3.6.5 THE MOTOR.  

It supplies the machine with the required power. The selected motor was a geared 3 phase motor that gives 

62rpm.  
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Construction layout of the design  
 

The construction layout provides the accomplishment of the solar powered groundnut oil expelling 

machine. This layout provides knowledge and guide in the proper installation and connection of the 

components for the complete assembly and operation of the project.  
 

The solar powered groundnut oil expelling system consists of a solar collector, expeller shaft, pulleys, 

cylinder barrel, solar panel, charge controller, battery, inverter and hopper, belt, motor and support stands.  
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION.  

5.1 CONCLUSION  

The study focuses on the relative performance of the machine which produces high level of oil extraction 

characteristics in terms of cake quality and oil quality. The machine is cheap and could easily fit into 

medium and large-scale industry for the production of groundnut oil in commercial quantity. The machine 

is easy and safe to operate, has a low energy consumption rate and do not pollute the environment. Finally, 

we have realized our aim. Though the machine has a higher oil extraction rate, there exist some need for 

improvement on it.  

5.2 RECOMMENDATION  

We recommend that more work be done on the extraction efficiency of the machine in other to improve its 

oil extraction rate. Also, the incorporation of sensors in the feed screw in other to avoid the over loading of 

the machine should be duly considered. As a result of the observation made during the test run, we also 

recommend that in subsequent design, the oil extraction rate and residual oil in cake should be analysed to 

improve on the machine effectiveness. Finally, we recommend that subsequent design should include 

Automation system in other to reduce human labour and heating element which will heat the groundnut for 

efficient oil production.  
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5.3 APPENDICES     

5.3.1 TIME PLAN.     

(,AnTT     
  prey't     

Name   Begin date  End date   

-  -  -  . -   Topic search  4/15121  4/28121  
□  literature review  4/15/21  3/23/22   

Methodology  6/12/21  10/19/21   

Proposal wnting  10/25/21  11/7/21   

Proposal presentation  11/12/21  11/12/21   

Data collection  6/15/21  2/13/22   

Data analysis  9/20'21  3/18/22   

Repcrt writing  11/2/21  3/21/22   

Final presentation  3124/22  3/26/22   

2022  

I ' I I I I I I I I I  
Jun Jul  Aug Sep Oct Nov Dec Jen Feb Mar Apr  
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