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ABSTRACT.

~ An efficient dough mixing helps to; increase bread quality, production performance of bread,

minimize time wastage, prevent labor drudgery ..The objectives or-this research were to design
. . ."

and: assemble. different components, test the 'performance and to carry out cost benefit analysis of

the prototype. The dough mixed was ready enough for use and the prototype is designed ready

'for production with the provision for repair and maintenance by the small and medium scale

producers of bread. "Infhis research, a motorized dough mixer was desigi)ed .and fabricated. The:

machine essentially consists of a single phase electric motor with a design:capacityuf1Qkg/hr t6r
'6kg per batch 70kgflir. The machine works on the principle -that the 'gearbox reduces the motor

speed to suitrelatively hi~ torque required during agitation. Thedough isthen manually removed

from the' mixing bowl. A pedal powered dough mixerprototype operated manually by peddling.

using human labor. The porotype had an efficiency' and design capacity of 15% 40kglhr

respectively. Duringtesting I discovered that the porotype works best for 3kg per hatch. There

was no any loss obtained during. the mixing operation. The principle of operation of the prototype

is based on the energy transmission from the pinion of the convectional bicycle unit to processing

unit through the rotary shafts. From the economic evaluation using the net present value method

with a huddle rate of I 0% ~with.the Net present Value of 31,890,517 uganda shillirigs~Tli.e

.machineefficiency was influenced by the feed quantity ofwheat 'flour mixing proportions. The operation

requires technical skills for its smooth operation especially in. aligning the-mixing bowl base. from the

bottom Ievelof'the agitator.

Page Iii

Key words: wheatflcur.jnixing bowl, dough mixer and dough.

.... ::':... :" . -, .
-.-.



DECLARA no .
IOkalany Gilbert, hereby declare, to the best of my knowledge, that this research project report

is an outcome of my original work and that it has not been presented to any institution oflearning

for an academi~~

. c~·SIgnature: . ~ .

. ~ I cs-I~O\Date: L \ .

Page I iii



APPROVAL

This piece of work has been approved by;

Supervisor: Mr. SERUMAGA PAUL

'Signature ~ '., .

Date · .

Page Iiv



A Ch..'NO'N LED GENIENT

I am very grateful to. the Almighty God forthe protection, guidance and good health He has

provided to me,

Sincereappreciations to Higher Education.Students' Financlng Board (1:IESFB.) for financing my

tuition and functional fees for all these.years .

.I appreciate my Parent for the support that they extend. to me. in order to attain quality education.

May the Almighty God bless the work.ofher hands,

I do give great gratitude to my supervisor Mr SERUMAGA PAl,JL and the Head of Department

Madam KABASA MARY SSALL Y; who have worked tirelessly to. see that my final year project

becomes successful. May God bless you abundantly.

Page Ivi



TABLE OF CONTENTS

·ABSTRAC.T ,.. ,.~ - , ; ii

'DECLARA TION ~ ~'.',' ; ~ ,. '.' iii

·Ap·PROVAL .....................................•.. · ; , iv

DEDICATION ~.; , , , , ..v

ACKNOWLEDGEMENT · ;.." ; ~ :., , , vi

LIST OF' ,ffQtJRES ., .'~ · :..··.··.··.·7·'· , x

:LIST QF"rABLES , : xi

CHAPTER ONE · ~ ~ ; , ,." , i
'I,D INTRODUCTION ,......................•... , , , , ; , ·.•.•........... ;.· 1

1,1 BACKGRQUNQ OFTHESTUDY 1

1.2 PROBLEM STATEMENT"' ; _ ~ ·...•. ; ; : : , ; ; ;.,.2

1·.3 JUSTIFICATION ~.: , ~ 2

1.4 PURPOSE'OFTHE STUDY ; ~ z ~; , : , ••• , ~

1.S·OBJECTIVES OF THE STUDY· ; ;.; : ~ : ';' 3

1.5.1 Main objective: ~ , , -; 3

1.5.2 Specific objectives were: , , ; , ; , ~ 3

1.6 SCOPE OF THE STUbY, ..r , , ••• r " 3

1.0 CHAPTER TWO: : ,~ : ; ;., 3-

LITERA TlJRE RE'VIEW ~,., , , 3'

2.1 Introduction ; · · · ;.; · ,.3

2,2. Productionofwheat in Uganda ~ " ;3

2.3 Wheal Grain anatomy .and structure or-kernel- .; :~ ·.· · 4
-2.4. Whole wheat-grain varieties : ; , : :.., , : 5

Tritlcum aestlvum ~ ; ~ ; ~.: ,..: S·

2.5 Whole wheat flour '> ,' : , ~: p.
2.6 Chemical Composition of wheat kernel/whole wheat grain- flour .._ , , 7

Whole Wheat flour streams and extraction rates ,.· , , 8

·2.7 Nutritionalvalue of the' whole wheat graln/flour :~ 9
2.8 Post-production Operations : , ,: · 10.

';2..9 Dough.: : : , , 11

2:9.1 l\i'Iicrostrllcture ofdough ,' , ; , ,•..... 11

Page Ivii



2.9.2 Preparatidnof bread like'Chapatti ~•............... ;...•..............•..................... , 12
2.10 Over view of existing dough mixing methods ~ ~.~ ;...........•...................................................,..1~

2.10.1 Traditiona.1 hand mixing method : , ,.................•..... ; 1:3
'Dis·advantages of this method ,•..,.•,...................................•...• -......•.....................•.........•... '1.4

Disadvantages of thi's.method, , : ·, 14

:2,11 Flnanclal Analysis Techniques : · 14
. .

z.ri.i Simple pavback : ~.. 14

2.f1.2 Simple rate of return .................................•...•...•..•.......... ~ : .: ........•........... : ~ ;•..... :.15

'2.11.3 Ufe-cyde analysts .•.••.............•..• ; · ~.............•...............................•. :..........•............••........... :15

2.11.4 Present value (PV)/present worth analysis ~ ·.•- : 15

2.11.5 Profitability lndex ~: : ; 16

CHAPTER THREE: , , 17

.3.0 METHODOLOGY ; : 17

3.1 Introduction ~".•... ; ; : ,.•....•..•.•.~ ;.17

3.2. The conceptual drawing : ; · : c., :, : 17

3.3 Machine description and its Mode of operation ~..::.._..,.." , 18

3.4 Mode 'of operation :; ; : , r , r 18

3.5.1.O'es.ig·nparameters ., , ~ ~., -, 18

3.5.2 Design considerations: .., , , : 18

Spe.cific·obj.ectiv.e one.Design of the prototype components ·..· 1'9

'3.6.1 MiXing Bowl design ; ; , ~.•., .:~.;..~ " 19.

'.3.6.2 chain design ~ , ~ r - 21

3.6.3 Design of theshaft ; ; ; ~ , , 13.

3.6.,5 Designof Bearing.Caps and 80Its_ , , :--: _ , 26

.3.6.p Design of the drive mechanism, , , , 28·

3;6.7·Power requirements of the machine 28.

~.§.8 Desi'gn of a frame , , , ~ 29.

Q~sign.assumptiorc., , , , , .' ; 29

'.3.•7..0 specltic .objective two: , , · 29

3.7.:1 Prototype fabrication and assembly .•.., 29

l'y1easurement and marking out process : · ·..30·

Machining process 3'0

Assembly and joining process · ,..: · ·.· , :.: ; 3.0

Page I viii



3.8.0 Specificobjective three: Testing the performance of the prototype ................•...•.•...................•. 30

3:9.0specific.objective four: Cost benefit analysis·ofthemachine ;...•................•...... 32

3.8.1. Cost-Benefit Analvsts., ,................•................ h ••••••••••••••••••••••••••••••• ; ••••••• ;.~ ••••• ~•••• ; ••••• 32'

3.8.2 Determinatlon of-the costs.and cash flows ....•..................: : · : 33·

CHAP.TER FOUR ; : ; ~ ;..............•............ ,........•................................ :~(;i

4.0 RESULTSAN.D QISCUSSlbN o< ••••• ~ ••••••••••••••• " ••• , , • 36·

CI-IAPTER FOUR , , , ~ 3.6·

4.0 RESULTSAND ·OISCUSSION , · · .:........•..,' : , ~6

4.1.0 Results ; : : ;•.....: :•......•......... , r , 36.

4.1.1 Qesi~n'results , ~..; ,......•.... , ~ :.;..: , :36

4.1.2 ..Constructlon Results : .?1
4.1.3 Test Results ;;.;.;..; o< '; , , 38

4.1.4 Econom.ic·anaIYsis· results ,. :....• , , , · 39

4.2 Results Discussion , , r : 41

CHAPTER :FlVE ; ; ~ : ; " , 42

5~0, CONCllJSION AND RECoMMENDAATJONS ~ , _., 42

5'.1..CONCllj~ION ,.., ~ , , · 42

5.2 ReGPmm.e.ndations ~ · , :.•· 42

·REFEREN CES:· , : , : :..•... ; , i ••• 4:3

Pagel ix



LIST OF FIQURES

Figure lcshows wheat grain structure (from Encyclopaedia Britannica, httpr//www.brirannica.com) ..•...... S.
Figure 2:sb9W~ the CLSM (ConfocalLaser S~ann'in~ Microscopy) diagram .ofthe 'dough of organically .
.grown wheat, : , : : : : ,...........•. ~ 12

Page [x



LIST OF TABLES

Table l:shows Classification of wheatgrain and their end use : 6
Table2:shows chemical composition of wheat kernel parts (% Dry-WeightBasis).. : 7
Table 3: shows Chemical 'Composition (%) of Endosperm, Bran and Germ (on 14% moisturebasis) ..: 8
Table-d: shows chemical composition of.flour with respect to extraction rate , 9
Tabl¢.5 below: Showing the production cost of the machine ~ , 33
Table 7:.Showin~.the -de~igl1results of the study : : : , , 36

Page] xi



CHAPTER ONE

I.U INTRODUCTION

This chapter briefly gives the background to the study topic, the problem statement, the objectives

of the project, the reasons as to why the project should be carried on (justifieati on) s :giving its

purpose and finally the scope or limits ofthe project,

1.:1BACKGROUND OF THE STUDY

.Bread isa dietary staple in human nutrition and one of the oldest foods. Bread as a food is highly

'consumed domestically during breakfastand .dinner meals. Bread is rich in diverse nutrients such

as: carbohydrates, proteins, fats, mineral substances, Bvcomplex vitamins, vitamin E·and other

valuablediet components (Arent, 20(8).

Bread making is surprisingly simple and good results 'are certain. if one understands well all the

stages of making bread (lorna walker and Joyce Hughes) Many ingredients may be included in

bread in addition to the basic ingredients of flour, water". leavening and .salt, to increase its

nutritional value (Khurmi;2003). Many vitamins are sensitive to light; temperature, andmoisture,

so milling" prQce$sin~, and storage conditions affect their stability. B vitamins. are susceptible to

destruction by heat (Leroy, 2004rrlle high proportional contribution of bread to the. human diet

satisfying over 50% of energy requirements necessitates that particular attention should be given

to bread quality. Therefore, the technology used in making this bakery product is receiving

increasing attention. Bread-making technology has been changing lor yearsf kerr,2009).Bread is

prepared from composite flours and 100% wheat. control flours were prepared using straight

dQI,j'gh method(AeriCan Association .of cereal chemi$ts,2QOO)the m process 'stages followed in
~r~q' 'prep~tion include ;Dough mixing.fermemation.scalling. and dividing, :i'ntermediate

prponn'~,Baking,Coolii.1g,slicing and packaging. The very first step is the preparation of dough.
!

Tp6' various ingredients are correctly measured" per the formulation and then the dough is

pn;lptlfed(Bakery technclogy and manufacturejthere are two methods of preparing dough viz.the

straight dough method and the sponge dough method. However, in method dough undergoes the

following mixing stages include the pickup, initial development, cleanup, final development.and

letdown and and .breakdown stages
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