
BUSITEMA UNIVERSITY

FACULTY OF ENGINEERING

DEPARTMENT OF AGRO-PROCESSING
ENGINEERING

DESIGN AND CONSTRUCTION OF A MDL TIPURPOSE

VEGETABLE OIL PRESS

Supervisor: Mr. Salanjaye W. Wilberforce

Mr. Andrew Kasumba

A research report presented in partial fulfillment of one of the requirements for the

award of a Bachelors of Science degree in Agro-processing Engineering

May 2014



DECLARATION

I, Anguvo Ogeno Isaac, hereby declare that this report is my own work effort and has not been

presented in any other institution of learning for academic purposes. Throughout the work 1 have

acknowledged all sources relevant to its compilation.

arne Signature Date

.....~ ..

AldllLG/20 IOIl5_Q__f }- £lNAL YEAR PROJECl_~PORT



Name Signature.,." Date

APPROVAL

This is to certify that Anguyo Ogeno Isaac carried out the activities that led to the design and

construction of a multi-purpose vegetable oil press under my supervision and guidance:

Supervisors

lame Signature Date

, .. .t.... .t ....

BUIU_G/_?O 10115Q. __ .{ ii }- FINAL YEAR PROJECT REPORT



·'

DEDICATION

'This-report is dedicated to my dear.aunties, Aunt Josephine Ayiga Aluba .and Christine Aketcha

Agobia, my s,lste.i' Lillian Ogema Adiru.for their generosity in providing me with SlItJport. towards

·my studies ..May the almighty God bless and reward yon abundantly.

BU/U.GJ.WI0/150 '
••••••• _. ' •• ' " _. ••••••• ~.~._ ~h_ •• _·· j

t:. iii .._ FINAL YB,AR,' PROJECTREPOHT

r



ACKNO\V~,EGEMENT

I am so grateful to the Almighty God.who has SeCIll11e through the yeats and 'who by 1-1is grace

keeps me prospering.

I wish to acknowledge the valuable assistance given to me at various stages ofwriting this report

by my supervisors.Mr. Salanjaye W Wilberforce and Mr. Andrew Kasurnba whose guidance
enabled rne.ro successfully complete the. design and censtruction of themachine -,

J 'extend my gratitudeto all my Lecturersespecially in the Agro-processiug.departinent for their

(ime that they spent on impacting knowledge into me \\;h1(;11knowledge has guided me to.move..

this far.

Lappreciate all 111Yclassmates and friends for (he lovely moments we shared iNith them during

happy' and sad moments of mytimes in Busitema.

BUlUG!2010/15() {'
..•.-~." ... -'_ ..,....._.-_---, ~----"--'- -.~--. ~- .•.-•••"-j .iv

'I;

"~ FINAL YEARPRQJi~CT REPORTr-- "..,..''.' . "...'.,.."_.., ' .
,';1'



TABtE:OF CONTENTS

DEC.LARA.TLON ..! \ ; "., ; ; , ;•.• i

,\PPROVA 1.. : ~., .'.• ., ., ; ~.'.'." : ';yd " .•. ',,; ".'" ji

.DEDICATfON .' : : ; ' :' , , :,..; :: ; r .. • •••........ , •• iii

..f\CI(N0WLEGEMENT · ,: ; , , : : ' ; , .Iv

LIST OF'TABLES .: , , , ;, , :._ , : , , : , :,. vii

LIST OF FlCU·RES H •• , , , ; .:••••• < ~ .. " :.: •.•••• .' viii

A'BStRACT .:.._ :.., , · i , : : ; , , .. : ix

(~l·lA.PTER.O.NE ::: : ; ; ", <': .:., 1

.~..,

I.Introduction. , ;; ; t ; ; : ; ; ; : •. 1

1.1 'Background :..:.." ;; ; " · · i :.;; ·.l

I.? Problem statement. ;;; ; ·." h ' : ,,.2

1..3 Justification , '.'"'' .. ,..",., '''''' , : , ..)."'" ", ,., ".. ; ,.., ..: , ..•... ,.. ,."2.
l.4 Purpose of the' study _ , ,. .,;." " , ,.~"":.' , " ". , ·..3

'1.5 Objectivesofthe.study , , ;, ,; " ""'" " .." : " ;._ ;..." •.3.

1..5.1 Main objective :" : ".:., ,i ..· ,·•. , ".,':,' ", 3

.1..5.2..Specific objectives ", , , : :, ;.: · · 3

1.6 Scope Qf the-study, ~, ,,:·.:.:..; , ~3.

CT-LAPTER two " .' , , "': :..:..: , ·,;4

"2.LITERATU.RE·REvtEW , :..:..; , : ,-,, , , .4

'2:.1F.a.ts and oils : " ~''' ; ; ,..: ; , , ,"." :.:.:;:,., 4

2..LlCharacteristics of fats, and oils " ..' ~.,"""'_" ,," ' ,-," , , 4

2,1.2 Functions of.fats and.oils : "., .."".' "., ;.:.;"".:,, ; : ", , '" .. '.".' 4

2·.2 V-egetable oilseeds inUganda. ,.; · ; " : : :.; : ; " ; , 5

:-2.2;1:Compositi 011 and Characterisrics QfOj 1Seeds " ~ :" :. : _ : 5

'2.2.2 Groundnuts $eells· "., "., ~· : M " : : : ; ••••••• 7
? J'" .," . S'd' 'J_.:...,) :::;11115111"'.(.esani(': In. (elln1 ~)" "' ;; ; , , , 7

2,3 Pre-l~xtr?~li.o.nProcHis· , · ·; , ·.;.." , , , .', , ,.. 9:

2.1't Seed cJeani.ng ; , , .' ,,, : , , ,, , .. ,, 9

2.3.2 ·PrC-tre.atment Cpnditionilig ,; ,; , , , : 9

..•..~...•..•.

v
~ FlNAL YEAR PR(jJECT REPORT
y._ •.•...•....•...•,,, '.~ - .._ :...... ..-..-..... --.~- ~ -.

J



'2 4' \1 " II ' ed ' I ' . 10", /egetab e see :OJ extraction ' "",.' ' ,., , ,' , ..,.' , ".. ,., ,..,... ,

'2.4.1 Traditlonal mefhods of oil extraction ' ,.,', , ,..'.. , , , 10:

2;4,2 Solvent extraction ','"'' :'.,. ;,..,.; ,.:;','".,.. ,; : " ,,',; ' ,':.'._, , :n.
:2.4.3 Mechanical methods-of extraction by-use of'presses ,.. , ,' ~,\ , ,,; 12

.. :'.

CHAPTER TlfREE,.:., , ;., ,: '.. '.; , '..,' , ,.. ,.."., ,., ", ".,:..'...: '.. ;":''''''.", 17'

3. NtE'l'flODOI:.OG'Y ;;; ,.,;'; ,., ' ,..,'~ , " :,.. " .._.,., :f~

3. l.. Literature, rev iy~:Y.:': -: s.; ' ,. ,',," """ ., , ' -.••• ' , '," 17

3.2 Design of machine components :;,; , 1 " ' ••• : ," ; , ,' .:., ••• 17

,3.2.1 A pictorial view ol'the actualmachine .. r , : •• , .. ,' .. ".,.;,., ,: .. " .. ; ,', , 17

3.2.2 Machine Description and WorkingPrinciples " , , ".,.18,

$.2.3 DesignConsiderations and Calculation Procedures , , , "" ~ , ,.:.. i r : ; l8

~j Material.Selection and construction of'theMachine Components : _ , , , , 23

3'.,3, l Material Selection. "''',''',' .. : ,.. ,.. ,",'" -, : : : ;: :., .. ,.: : '.' ,:, .. ", ,23

3.3.2 Consrruction of the parts, .. ,.. , , ,.. " " , ", "'"., ,.. :;, , , .. " 23

3~4-.Assembly .. ", ,.: : ';. : : : '., , , ,.., ' " , ,.., , ,.. .24

~:5 Tr;:sJiilgof'tlw prototype .';.' : , : ; : ,.', " , , , ;.,., " , 24,
3.5.1 Technical 'testing "','" ..; ',: '.. ;';''':':,:,',' .,., ;.. ,'" ;.' ' ' w" "•••••• , •••• 1 ", .. ,;, "",,24

3,~.2 Social testing .. ",' , , , : '".,' ,.:.;..,"..,.~".:, : : : , " ·:.'25

3.5.3 EC,On0111ic 'testing, ' ,' '. ,", ' ,',; ~',"',""" " , ,; ,.:.: .. ,,;, '::'" 25,

(lIAPT£R FOVR " , ".'.,.:.. , : ,.., ,.' ,..;, ", ' , , ,',.,., , , " ,., 2(;

4,J) Results.Diseussious and Analysis , ; ; '. ";'" ' , '.; \ , ,.', :~6
4, lResults ..,.,., ~ : ,.,'., ' ' ~ :,..'.,,;..:'.: ,., ' : '" .: ", ,""""''''".26

4.2 Discussions ,..,.., ,' , ',' ',' ,., '.,'..,', .' ','''' " ,.. ",,'..' '! :',"'''' ., ,30

('1-1APTE'R FIVE •... ; ,. ;,.. ' ' , "., .' _ :" ,., ,' ,':. : 31

'5,Q Cone lusions and Recommendations , ,-. ; , ' d ' , ',""'" 31

5.,1Conclusion ,.. ;...•~ '.,.;.;.'; ', , ' r ,.' '.,' ." ' , ' ",31.

5;1 ReGOnl111elld<':1~jQI1S,,";'"'''''''' .:: ;;;;; -," ~" :..+:': , , '..", , , ,.31

BUlUGi2Qro!l50' , (
, , _ .. _ .. " _ ... , ''' ..... " , ,V'/_,. , ,_ .. "," "',, ,," __ ' ~-.~

'\
vi <~ ,FINAL YEAR PROJECT'REP-ORTt=: .~..""'."-:.... ." -......_..........,...I•. ·· .._d··



.LIST OV TABLES
Table J Average oil content of different oilseeds and.oil bearing materials (Bhopal, 1'980.) r ••.• ,' ••••• G
Table 2.Engineering characteristics of major oilseed.. ..,1 .. , : : ,.; : "j , •• " .. , I, 6
Trible 3 Chemical composition of'some major oil seeds ,., : ; v ,,,.7
Table. 4.Engineeringcharl:lc~ristiGs ofgroundnnt seed 1 •••• '., , ,' •••• , ,,' ••• _: .. ,,""'" .0> ,' •• ,_. }

Table 5Engineering characteristics of Simsirn oil seed .. : 1.1 •........................... ; , ••" , 8
t~bl~6 Chemical composition (gilOO g dry wei'ght)ofsesame seed, ,., : 9
Table 7"<;:omparj~ol.1of decentralized coldpressingand Industrialextraction with solvents '.';'"':' ..;;;; 16
Table 8 Materials used and the required specifications , , , , 23
Table·9 'Costing of'the Prototype : " " , : ' : 2S
Table IQ'Experin'lental results f01~Simsirn Oil.Seeds " , , ,' : : :~' / r : 26
Table I I Analyzed results tor extraction efficiency, oil yield and extraction loss (Simsim seeds): 26
i'able·11 Experimentalresults.for groundnutoil.seeds , : '.,'.7: : r ••• " , -27
Table 13 Analyzedresults Cor extraction efficiency, Qii YIeld and extraction loss (Groundnut seeds) : 2.7

BuiUG/20101150 r......'"""",..,,, , r: "..".._..'", ,:.."'''--~'', "..,..."".''''''''''''''''''t vii '~ FINAL YEAR PROJECT REPORT}l'"'' " , ,....•.... , , , .......•...",'.', . ,
}I



'. LIST OF Ff.GURES

Figure 1: Ghanis , ,..J , , i.1
Figure 2: Hai1d operated screwexpeller ;.., , , ., , l.3
Figure 3: Pictorial view of the actual machine ,., I7
Figurec: Percentage oil yiefd forboth Simsimand Grcundnut oil seeds ; 28
Figure ~; Percentage extraction efficiency for both Simsim and Grouudnur oil-seeds .: ~ ;.:29
Figure 6.: Percentageextractlon efficiency for both'Simsim and GI'01111dnut oilseeds : ,.29

B V/VOl.20 1Of150 f... .. ...... - -..--~-...-.- - ..- ....- ..-----.--- ..---- _··_-t
i.

~ FINAL YEAR PROJECT RE].?ortTviii J----..... " ... --.. .. --._ ..:-...



ABSTRACT

Vegetableoils.and fats havegained popularity infood, cosmeric, soap, pharmaceutical and
medicalindustries for the production of cooking oil.and margarine, pomade) toilet soaps; drugs
and medical ointments respectively. Many Ugandans use vegetable oil for (looking -.The intensity
of the use of these oils-declines as one-moves from urban households to the rural households.
This decline is as a resultof theincome disparity. among these two settings and dueto absence of
technologies that call help therural Ugandans extract their. OWl) vegetable cooking oil from the
vegetable oil. seeds that they cultivate.

The aim ofthis.work is to provide-an appropriate technology which can help the rural people
extract theirown oil from the. abundant vegetable oil seeds.such as Sirnsim, Groundnuts,
Sheanut, Soybean, among others that they cultivate. The objectives of this work are.to design a
small scalescrew press vegetable oil press, to fabricate the-components of theexpeller based oil
the design specifications, and to test the expeller for efficiency and social acceptability.

During the designing and construction, -emphasis where put on the design equatiens .and
purchasingpower of the iura} Ugandans who ate the intended users of-the machine to come up
with the.materials selected for the different components of the expeller, The design was limited
to basically two sample oil seeds. that is Simsim oil seeds and groundnut oil seeds.

The basic functional parts of the-machine included barrel, worm shaft, f~cd hopper, oi I outlet,
'cake outlet, the-main frame, and hearings. The worm shaft has sPJt:~1worms whichare at a
decreasing 'screw diameter from the feed-end to the cake end which insures max imam pressure
for oil extraction and cake. extrusion process. The barrel has perforations which allow the pressed
oil out to the oil outlet tray.

In operation. the' worm shaft conveys the crushed oil seeds, presses and squeezes oilout of the
seeds into th'e 0'11"outlet: via the oii channel. The residual cake froru. where. the oil is.extracted ·is
extruded our of the cake cutler in form of flakes,

The machine was-tested by people of different sex and age group 'and .on two oil seeds. The

resultsgave an average extraction.efficiency .of S1.1.3% for Si rnsirn oil seeds and 41.73%) for

Groundnut oil-seeds, the extraction losses wherehigh among.females of-age group 1.0-32 years,

The press 1$ powered by human hand and weighed ap(koxirriately 59K¥~ the costof.a unit ofthe

vegetable o·~1press was estimated to be 499,400 Uganda shillings .only .

.. .
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CHAPTE~ONE

1"Introduction

1.1 Background

Traditionally, ofi was. and is still being extracted from most vegetable oil seeds by-roasting and

crushing to' t,'itle particles, then' the crushed particles are mixed with water, and o:il is-obtained by

cooking the. mixture, causing the oil to float. Finally oil is skimmed 0 rf or strained off using a

nne sieve and dried by heating (Robin, 19.99). The weak points of this process are grating or

erushing steps 'in .addirion; the process is rime consuming, drudgery -,and bas low .extraction

efficiency.

For a market oriented production with small; medium and large scale production, the traditional

oil extraction technique has become labour intensive. Therefore 'improvements. have been made

employing The current modern technologies. The.se technologies include crushing the seed ill. "

roller nilll, heating in a directly 'fired pan and. pressing with a spindle press, a hydraulic press or

an engine driven oil expeller and extraction by a chemical solvent (Parwez. n.d).

Mechanical pressing is. t·he most popular method in -the world to separate oil from vegetable

oilseeds on small to medium scale. According 'to Beerens (i007), the reasons tor the popularity

ofmechanical pressing are the J9W .initial ant:i operation invesunerits required by. the machine"

case of operation, ease of.rnaintenance and adoption by semi-skilled personnel. Furthermore it is

possible to manufacture.screw presses locally creating additional local employment (Bargale and

Singh, 20(jO). Both the oil and the de-oiled press take obtained using strew presses are Iree of

-, solvents and-other chemicals as opposedto the 010rc efficient solvent extraction method.
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