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ABSTRACT

Cereal crops grown in,Uganda. include; maize" finger-millet, sorghum, rice, pearl millet arid

wheat in that order of-importance. Other than wheat, these crops provide staple food for well

QverSO% of the population (DBO'S, 2010). .According to. report made by "Bill & Melinda Gates

Foundation (2014)!, ,Uganda Was ranked as.the 8th largest producer ofmaizein Africa'cmd 3rd in

East Africa. Maize is grown in most parts of Uganda but most intensely ineastern (Kapehorwa,

Mbale, Kamuli, Jinja, Iganga), central (Masaka, Mubendejand western (Masindi, Karnwengc

Kyenjojo, Kasese, Kabarole) 'covering a total area of l,014;~60ha across the whole, Uganda with

1~9:13,5ha in central, 388,762ha in Eastern, 247,780ha in Northern, 188,,583 in western (UBOS,

:2Q10)

maize is commonly consumed as either maize meal' Dr maize flour but the' most popular one is
themaize flour. During the, process of maize milling into maize, flour the hull and germ are

removed ~ maize bran leaving endosperm which is ground into maize-flour. According to Henze

et al.( 2().l5) Maize ~erm contributes about 11% of the kernel weight, ,contains 45~,50% oil and

about 85%, of the oil kernel. The genii ifwholly separated-from endosperm and the hull, it can be

-further processed to produce .high value products such as oil, oil meal, livestock feeds and

fortification program. Therefore" there is a need to design and construct a motorized de-germing,

machine that will separate the germ Wholly from the hull and endosperm so tbat it can be used

for further processing.
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Different components of the machine were designed basing on the physical, mechanical arid

chemical properties .ofthe rnaize.fhe components include; the fe-ed hopper, crushing rollers, shaft,

arid abrasive disks, main frame, driving mechanism and analyzing, forces acting on the

components to prevent failure. The machine uses a total maximum. power. of '7 .5HP,; after

fabrication, the performance and economic analysis of the machine were performed: in terms of

extraction efficiency of 54.5%. Machine's total cost; Ugx.2.08M, and its Net present value is,

7012408:30.2, since its greater than 0, the, project is viable, Owing to' the performance and

economic analysis Qf the machine, it achieves all its design, purposes -hence it is recommended

for commercialization.and adoption by the target.groups,

"\
..'!

, '



DECLARATION
1 OWOKWESIGA EMMANUEL declare to the best of my knowledge that this project report

is as a result of my research and effort and it has never been presented or submitted to any

institution or university for any academic award.

~
DATE ..ll:.: H.~J:~.~ .

~

SIGNA11JRE ~.~ .

OWOKWESIGA EMMANUEL II



APPROVAL

This project report has been submitted to the department of Chemical and process Engineering

for examination with approval from the following supervisor:

Mrs. KABASA SALLY MARY.

SIGNATURE .

DATE .

OWOKWESIGA EMMANUEl III



2.&.2 Objectives of'Degerming ................•.........•.......................................................•..... .17

2.9 Mechanical process ofDegerming/De-hulling ......•..................... ; 17

2.10 Over View of Existing Degermers , , ; ~ ~ 18

2.10.1 Bealldegermer , ~ ~._. " ~ 18

2.10.2 Entoleter , ,..., 19

·2.10.3 Disc Degermer ~ · 20

2.10.4 COile Huller ~ ~ ~ ~ 20

2.10.5 Granulator ;...•...., ; 21

2.10.6 Roller-mill ~ : 21

2.11 Limitations in the current existing hullers/degermers " 22

3 CHAPTER THREE: MATERIAL AND METHODS 23

3.1 Design Parameters and Considerations ~•.23

3.2 Construction and mode of operation of the machine ~ ~ ~ ~ ~..~ ~ 23

3.2.t Construction ~ , ~ ~ , 23

:3 .3 Conceptual Design of the machine 24

3.4 Mode of operation of the Machine ~ " i 25

3.4.1 Major Unit operation carried by the Machine 25

3..5 Design of the Prototype components 26

3.5.·1 Hopper ~" 26
3.5.2 Hulling Chamber: i 26

3.5.3 Power requirement of the machine 28

3.5,4 Design. of the Driving System. ~ : ~ 28

3.5.5 The..Main Frame: , ~ ~ ~ ~ , ,30

3:5;6 The .Shaft Design 30

3.5~7 Designof'therollers. · : · · · · 32
3.5.8 Selection of the sieves ....•..., 33

3~5.9 Selection ofBearing , ~· ·.33

3..6 Fabrication of the Maize Degermer components ~ ~ " .33
3.6.1 Material Selection Criteria ..~ ~ , 33
3.6.2 Fabrication Methods and Processes Used in the Construction of the Maize
degermer ~ ~34

3.6.3 Assembly of the Various Maize Degermer Components 35

3.7 Testing the Performance of the Proposed Prototype " ; 36

OWOKWESIGA EMMANUEl vH



3:.8 The Economic Evaluation or the Prototype ............................................................•...•... .36

3-"8.1 Simple Payback : ;.~ , " · 36·

3.4.2 Simple Rate ofreturn - .,., ~ 37
3,8.2 Present value (PV)/present worth analysis , ,..37

4'.1DESIGN' CALCULATIONS FORUm MACHINE CQMPONENTS ...................•.......... J8

4.1.1 Hopper , ,·..38

OWOKWESIGA EMMANUel



List of tables'

T~blc 2-1: Showing comm.on varieties ofmaize(SoU~ce:(Tasai. 2016) ....•..................... : 5
Table 2..:3:Showing Influence of Milling on the Vitamin and Mineral Content of Maize 8
Table 2-4: Showing Chemical composition of maize ..· 8
Table 2-5: Produets of wet milling , .: ~ , :9
Tallie 2-6: Preduets of dry milling ~ · · · 11
'Table 7: ShoWing Operations, t.Ools and Eqnipments Used In the Construction .ofthe
Prototype ; , , 34·

Li~t.Offigures

Figure 2-1:Showing maize productien trend, Source. USDA(United State' Department of
Agriculture) ~ , , , ~ , 4
Fi~r~.i-2~Roasted Maize " 6
Fi~ure 2.-3: ShewmgCompeneats of the.corn kcrnel.. ,., ~ ; 7
Figure.2-4: Dry yellow maize: , , :.,., , i.~ , ; 11
.F.gure 2-5: Showing white maize after harvest , ;~., , 11
FigJlre 2-6: Beall degermer <Jesign ; , e " ' ,.: 19
F~gure 2-7:Sbowing ImpaCt degermer __ : ,.: :..~ __ , ,.20
Figure .2-8:Showing Disc ·maize buller 20
Figure 2-9: Showmg.eone maize huller < • ~2I
Figure 2-10: Showing Engelberg maize' Huller 11
Figure 1-11·:Sh.Owmg RoDer'Dim degermer , ' ..r- •............•• ~22
Figure 12:Sequence of Major unit operations " 25
Figure 13::.Hopper " , ~ , 26·
Figure 14: shows puney;..b~lt arrangement ~2.8
Figure 15:jUustrates tension in the belts 29
Figure l§:shows the designed extraction rollers for the machine ,., ;.;..32
.Figure 17:.sbows rollers-Kernel arrangement. ..; .'~f , :••, __ 32

OWOKWESIGA EMMANUEL



1 CHAPTER ONE: INTRODUCTION

1.1 Backgr~~nd

Cereal crops grown in Uganda include; maize, finger millet, sorghum, rice, pearl millet and

wheat in that order of importance. Other than wheat, these crops provide staple food for well

over 50% of the population CUBOS, 2010). According to report made by Bill & Melinda. Gates

Foundation (2014), Uganda was ranked as the glb largest producer of maize in Africa and 3rd in

East Africa. Maize is grown in most parts of Uganda but most intensely in eastern (Kapchorwa,

Mbale, Ramuli, Jinja, Iganga), central (Masaka, Mubende) and western (Masindi, Kamwenge,

Kyenjojo, Kasese, Kabarole) covering a total area of 1,QJ 4,260ha across the whole Uganda with

189~135ha in central, 388,762ha in. Eastern. 247~780ha.inNorthern,. 188,583 in western (UBOS,

2010). OVer 90% of Uganda's maize is produced by smallholder farmers (SHFs). of which about

60% of the annual maize output is consumed on the farm, 22% is exported mainly to Kenya, S.

Sudan, Rwanda, Burundi and Congo. Inefficient storage and drying practices lead to 15%post~

harvest losses and low quality < Different varieties of maize grown in Uganda include; White

star.Kawanda Camp A., Longe 1, Longe 4 (LP 16), Myezi Mitatu(MM3), Longe 5 D, UH 5402

(Tasai,2016). Maize can be consumed on cobs, which are either cooked or roasted. Maize Can
also be dried and then milled into maize flour which can be used to. prepare a local paste called

posho, demand for which is on the. increase. Maize flour is also used in making porridge for

breakfast in many homes in.urban .areas.while the maize itself is used inthe manufacture of feeds

for livestock. Maize is a150.a good source of starch and oil (NARO, 2015) ..Globally, maize is a

staple crop, and many people rely on it.as a primary source of nutrition and its deficiency in the.

diet can lead to malnutritional diseases like marasmus.According to (Kasooha, 2013) .60% of

children below five years die annually in Uganda as a result ofmalnutrition, he further indicated

that 45% of children in. Kararnoja are affected by malnutrition while in the western region it

stands at 44%.

There are two-distinct techniques that are used to process corn: wet milling and dry rnilling.Com

wet-milling is a process where components of com kernels are extracted to produce a highly

purified product Most of the products from this process are-valuable and. mainly. required by the

food industry. Dry Milling processors produce starch for ethanol and other products, while

valuable by-products for use in animal feeds. From a processing perspective, the maize kernel is
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