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ABSTRACT
The stud_y goes through the step by step procedures which led to the achievement of the intended
main and specific objectives. The designed maize flour mingler machine of capacity 2kg
comprised of inner and outer jackets of the pan, the frame and a two way opposite rotation of the
mingling pan and the mingling shaft. This machine was designed, fabricated and tested to examiric
its performance. The mingling machine is essential in production ofa large amount of posho within
a shortest time possible. The results of this study were discussed and it was found that the machine
works moderately effective compared to existing traditional method of posho mingling_ which is

laborious with its associated problems.

ARIKOSI LUKE ONORIA BU/UP2015/162




DECLARATION ... O —
DEDICATION.....ocomessssseosinsiisinssnssisanmmomes
ACKNOWLEDGEMENT ..o
ABSTRACT..... R ——— ;
LIST OF FRILIRES . ciiiiiinmmmmmemmsiissass iiiisssemmesmpmes oo s s i s’ viii
LIST OF TABLES .coiisissinmmomnmmmemmsaisitisisiiassmrsmmms veeenaenenses Vil
CHAPTER ONE: BNTRODUICTION.....cnsissssssisniissiinminmysoemnmsssmssms it iiissismsess s sumesisissss 1

1.0 Dockerpiiil ..ot

[.2  Problem statement ......cococceeeemeererienrennes

13 TomtIOBTION o ciisiiinmmmmmmsmons st S isios st e e v R e b s S 8 2
LA OIBOINEE . imasammmnommsamsssariss iR o snomesms s S AL RS RE 2
1.4.1  Main objective .......ccceveereerenenas

P42  BPEHIE OTIOEIINER «ociiiiiii s A e s s S S S 2
143 Scope of the SEIAY w.iiaiimmmmmmmenss

1.5 Pulpione oF o B .o st ampemsan s st S A b mens
CHAPTER TWO: LITERATURE REVIEW ....coscuisicisisiiiionmmmmmmenissssisssssiisissinimsminmarsess 3
LB LIRS BRVIBIN ouiiscisiiiiiiniiisnnemenammyeh s s amiins s AR o e SN SRR R et 3
R .
L7 Nisime DOOCosiiill .. vmaemsemiinssis st s s it mmemmesrns
CHAPTER THREE: MATERIALS AND METHODS .......orirciictensnvenensenesssessseses 12

1.8  Design consideration of various components of the machine..........cccooemiirecnnnee. 12

Description of the Machine and the working principle. ... 13
1.9  Design considerations of the Machine ..........ccooveorevcnnnniinnniintisecicscncsnnssssneeses 14

1.9.1  Design of the machine components .......cccoceevvrecmrccsrsneececneas e 14

e T R SRR w1 SRROSRPRPRSI St SRR |
187 Destonob the Bl .o oo iAoy 15
1.9.3 Designof the DitviBE SYSIBML. o iiiiiiiiiiiimemimnonssvssiss s nioessssiasiinnssnssmspnsns 15
1.94 Selection of the Heating elemMents...............coviemeereeessasesessesnmssasssasssssssnssssasssssesaass 18
195 Powerreguirement of the Machine ......coi ummmmmcmissiciosmiiiismeseammnses 19
3.2.6 Design for the main frame. .....

vi
ARIKOSI LUKE ONORIA BU/UP/2015/162




£.10 Fabricatien and Assembly of a motorized poshe mingler.......coeeucerennn. rnreeerineraarsones 19
1.10.1  Materials selection crieria. ..o...cveenemerereneiences SR UUTORBUROROT £
£.10.2  Fabrication miethodS. . et s esiacenes s ssssssvensansessssessss sassesesnenesssess 20
1.10.3 Machine Frame.............. erbevarenesraneasrn inearasent et e sen ks samenare g ea st s rennrnnnnarsasnsssens 20)
[.10.4 Themingling Shaft . S eeaerresener st enper s s 20
1.10.5  Assembly and JOINiig ProCess . ... uwvemvescecerimenssseeneane teverasrerenathasienranenaasas e 21
1.10.6 Tools and EQuipments that Were USed. .....c.vvereereerernronrcresscesssssverrmnsessssssssssrons 22

1.1t Testing the performance of a maize flour mingling machine........coeecoveceerenren. e 23

CHAPTER FOUR: RESULTS AND DISCUSSIONS................ eeranssans sranssssasransaanress remresennerare 24

[.12  Design calculations for the Machine COMPONENLS ....ovvrrmveeereemmserrrarremsesineseesnrnresees 24
1.12.1 The mingling pan ......c.eeeececreceeerscrnens eeeearernrernrenas aeenecenres teaneeseeasrrarritranssbastnes na 25
[.12.2  The curvetd Shafl. ... e tteenvesesmss s s sairrmsamersamsmamt s simeman ot aeas eereneesesinns 26
1.12.3 Selection of the heating elements ......cocovencerirccennces R ST ¢ |
1.12.4  The driving mechanism.........cve.... neereiebere e reereebamitiesrasmeininnantesiebessannnessaasteantnnbene 28

[.13  Economic Evaluation of the maize flour mingling machine ........oocevecvecreemreesermesones 33
L1317 Simple Payback i e e e en s aca s nes 33
L13.2 Simple RAIE OF TEIIII oceverneeeeeecvererenecvnsiemsieseiensssiaieresisessssasssesssssssssssesessessssmessesees 34

TESTING THE PERFORMANCE OF THE MACHINE. . ... inmseneeseeneracmresensenesessnsn 35
CHAPTER FIVE ...ooieeesieanecmnecnieeieseenesasse e s s ssssassssessasnenmansserases _ _ 36
.0, REIEIEICES . vevrevemeecreeesirtranarseresresacssesensssoneseinssvassonsinsessssassssensnsarinnsarsrasssnsresnsasasssasasessssnssisnss 37
7 APPENDI X oo eeseee s eseseeseses e eessmsseeeeees bt sreen i oo eeem et e e ser e .38

Vil

ARIXOSI LUKE ONORIA BUAIP/2015/162




LIST OF FIGURES

Figure 1-1: Showing tradition methods of posho mingling............. asemtatemsrheraspeneneerarama s tine et san 6
Figure 1-2:Showing a well mingled posho meal ._.............. aeeeseaereneans SO OO
Figure 1-3: Zack with his Nsiima cooker ....cocovvmeee.. nerevetieeyeesanneeanes treemnneeansreaerarenas resieeeesoanbeens 8
Figure 1-4: Showing process of starch swelling ......cccen...... e rererererrnmsnennanese 10
Figure 3-5 showing a posho mingler machine........... S eerensassenesssrerenes 13
Figure 3-6:shows pulley-belt ATTANGEMENL. ...c....vcisrcicreemssiessermsactniormasseesascees ceheatraneneanaanantensesaas 15
Figure 3-7:illustrates tension in the bells..........c........ evertsee st ammeennemans eeenan abememeeeesnie s ieeenasreneasans 17
Figure7- 8 showing cross sectional view ofthe pan......oeceeeeene S raeimennenevesmeans eveenness 38
Figuire 7-9 showing a cross sectional view of the curved shaft ............. eeeseemteenneraaneneones reeeearas 38
Figure7- 10 showing a cross sectional view of the pulley ............ S eterereeer s aaranneaas 39
Figure7- 11 showing the cross sectional view of the power shaft ................ erereemenan S TUUUUUTTUUUY. 1 |
LIST OF TABLES
Table 2-1: Showing Chemical COH‘IpOSltIOﬂ of the major parts of maize kernels (Mai gaetal,
DO L2) e eeereeereemesoseeeeemensseessessesssoesnsmosessemseseosemmeseonseses sessemeseesecesmessessres e eeseemmmeeseeseeees veeronns 3
Table 2-2: Showing Maize flour; Product spemﬁcatlon (WEP, 20]2) ..................... witvarennneresananas 5
Table 1-3 showing the general properties of maize WaXY Starch .....oeeioee e i ssissennecnsens 11
Table 4- 5 showing the general properties of maize waxy starch........ e-oreemensiarasacsanes saennirn et enn 24
viit

ARIKOSI LUKE ONORIA BU/UP2015/162




ABBREVATIONS AND ACRONYMS.

UBOS - Uganda National Bureau of Standards
MS- Mild steel.

USD — United States Dollars

UIRI — Uganda Industrial Research Institute.
RH ~ Relative Humidity.

FAO - Food and Agricultural Organization
HP — Horse Power.

ROCT - Return On Capital Invested.

NPV - Net Present Value

p - Density

T - Torque

® — Angular Velocity.

g — Acceleration due to gravity
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CHAPTER ONE: INTRODUCTION
1.1 Background
Maize (Zea mays), also called corn is the most important cereal in Uganda _providihg_ 40% of the
calories consumed in both rural and urban areas. It contains approximately 72% stacch, 10%.

protein, and 4% fat supplying an energy density of 365 Keal/100g (UBOS, 2010).

Maize mingled flour locally known as Ugati in Kiswahili, bando in Lusoga, kawungain Luganda,
buusima and others is made up of finely ground white méize(_'mm) flour mixed with boiling water

until it becomes a solid..

Maize flour preparation in Uganda is only done mantally by use of hand and mingling sticks and
no mechanical method has been used yet. Mechanical means of preparation have not been widely
used throughout the whole world but was once experimented by Zack Salawe Mwale in Zambia
2014 who made 4 posho cooker where you simply add water and flour in the machine and cook.
Maize flour is locally prepared by; boiling water, mixing the maize flour in boiling water and
stirring(mingling) for long time until it gets thick. The mingling duratien may range from 15-20
minutes. And once the posho is ready (doesn’t tastc raw and floury), the pan is covered and fire

reduced so that posho can cook in its own steam.

ARIKOSI LUKE ONORIA BU/UP/2015/162




