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ABSTRACT

. (

Uganda's '~conoDiy is largely agro-based ·and in an attempt to improve the Income

base, the developing technology has to meet the needs. of the farmers. The poultry sub sector

is crucially important in. the context of agricultural-growth and improvement of diets of the

people in Uganda. For poultry 'birds to do well, well balanced poultry feed pellets should be

available, SO!TIemotorised poultry feed pelletizers have .been set up' but have oflimitations.

The machines are expensive to buy; expensive to maintain". cannot be operated. in times of

power blackouts and also cannot be used. In rural settlements where 'electricity supply is not
in existence: Tbercfore, the objective of the study was to design, develop and rest:a manually

operated poultry feed pelleting machine for small scale farmers. This will therefore help

small scale farmers make their own easily digestible pellets, reduce feed loss: during feeding,

help farmers poultry farmers feed their birds on balanced feeds.

Thedesign of the various machine parts was carried out by analysingforces acting on them.

Force. analysis led to selection of proper materials to withstand the forces to avoid

failure.

Mild steel was the main material used because. they it is readily available and cost.effective.

Engineering drawings of the various components were drawn before the various components

were .constructed, Then prototype assembly was done last according to the engineering

drawings. A fully functional PI,"Qtot),pe resulted after all the above operations.

Testing ofthe prototype was carried out andthe machine had a maximum pelleting efficiency

of 8.7.4% and machine output capacity of 19.2kglhr. Moisture content constitute the .greater

portion of variability in efficiency. A unit increase in moisture content resulted in an increase

of about 2.0% in pelletizing efficiency. The. adoption of the pelletizing machine bysmall and

medium seale farmers would ~o a long way in helping them to produce the.ir own feed with

local contents thereby alleviating the .problems associated with the. sourcing Of imported

feeds.

j',,

,
';

\
)

":~ ..:

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 pagei"



DECLARATION

Mpeeka Mathew do humbly declare that the data and information in this final year project

report is originally organized to my best of understanding. knowledge and skills. This report

has never been submitted to any university or institution for an academic award.

Signature .•~~ ••':"::-'.•••.•..•.••.••••••••.•..

Date ...•... :-'h~.(.~1!:~.~.~.~ .

tU ...... a •••

.._ ••••••••• f ••• ~ •••••• ,. t't t'e

N J.:.F:.~ ~.b.!-b ...., .

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page ii



APPROVAL

This final year project report has been submitted to the Department of Agricultural

Mechanization and Irrigation Engineering for examination with approval from the following

supervisors

Mr. Oketcbo Yoronimo

Signature .

Date .>:
Ms. Nabaterega Resty

Signature .

Date .

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page iii



ACKNOWLEDGEMENT

All glory and thap.ks.go to G0.4, who has granted me the gift o{life and a chance to reach this

moment of writing this report and I pray thlit.HE grants me more time-to live and implement

this study as well as ascertaining: its contribution to the case study area ... Amen.

To -mylovely supervisors: Mr. Oketcho Yoronimo and Ms. Nabaterega Resty, i sincerely

appreciate you. for all the time, support, guidance, knowledge and advice that you readily

provided during the preparation of thisreport, may your prayers in life-always be answered.

Morethanks go. to the entire staff of Agricultural Mechanization and Irrigation engineering

department especially and all those who readily gave me a go ahead to work on this project

with guidelines to follow.

Lastly to all my fellow students in my AMI and APE. of 20 12 class who rendered all that was

with in their reach towards the' accomplishment of this project, only GOD the almighty can

reward you generously for onlY:HE, knows how to rewardthe good work.6fHIS creation.

Ir.,.

MPEEKA MATHEW RESEARCH PROJECf REPORT, MAY 201~.. .. . Pageiv



LIST OF ACRONYMS

FAO, Food and agriculture organisation

revolutions per minute

PTO Powertake'o.ff
Kg kilograms

N Newton
em centimetre

.FCR feed, conversion ratio

MPEEKA MATHEW RESEA.RCH PROJECT REPORT, MAY 2016 Pagev



LIST OF FIGURES

Figure J: Poultry feed-manufacturing processes , ~ , :6

Figure 2:' Segmented screw pelleting machine(Buckley & Bucknall, 1998) _ 7

Figure 3: twin screw pelleting machine(Areola; 2007) :..~ , 8
figure 4: PTOPowered p~lle(iDgmachine , 8

Figure 5: Motorized roller-die pelleting machine , , , ~ 9

Figure 6: Chain and Sprockets -,'..·..· 13

Figure 7: Shows pitch and centre distance , 14

Figure 8: Determination ofthe angle of repose ·.._ 26.

.Figure 9: Fabricated feed hopper ; ~ 32

.Figure 10: Screw feeder .~ , , : 33

Figure 11: StandlF'rame ; ; ·.7_ , ••• , •••• 34

'Figur~ .tt: Effect of macbine speed and moisture content on the pereen tage pelleted by

1he machine ..., , <38

Fig~r-e..13:Effect ofmoisture content on tb.e throughpat ca-p,llcity of the machine · 3~j"

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page vi



LIST OF TABLES

~.

Table 1.: Type.of load and their respective fill coefficients.. ~,: · 20

Ta~le 2: Flux material decrement eoefficleats., · ~..21

Table 3: material resistance coeffieients , , 22

Table-a; Recommended life valueofbeatings 25

Table 5; Angle of repose , ~ 26
Table 6: Design results " -: · ~..36·

Tabie 7: Chain drive results , , i ~ , 37
Table 8:Results from the testing experiments .: 37

Table 9: Shows the costing ofthe prototype , ; ~ .39

MPEEKA. MATHEW RESEARCH PROJECT REPORT, MAY 2016. Page vii



TABLE OF CONTENTS

ABSTRACT .....................................•........................................................................................ i

DECLARATION ii

APPROVAL iii

ACKNOWLEDGEMENT " ~ iv

LIST OF ACRONYMS ....................•........................................................................................ v

LlST OF FIGURES " •. vi

LIST OF TABLES vii

TABLE OF CONTENTS viii

Cl1APTER ONE: INTRODUCTION ........•............................................................................... 1

1.1: Background of the study 1

1.2: Problem statement 2

1.3: Justification _ 2

1.4: Purpose of the study 2

1:5: Scope of the study 2

1.6: Objectives of the project 3

1.6.1: Main objective 3

1.6.2: Specific objectives 3

CHAPTER TWO: LITERATURE REVIEW 4

2.1 : Poultry production in Uganda 4

2.2: Poultry feed ingredients 4

2.3: Feed Processing and Manufucturing 5

2.4: Forms offeeds 6

2.4.1: Pelleting advantages 6

2.5: Quality Control of Finished Feeds 7

2.6: Types of Poultry Feed PeUeting technologies used 7

2.6.1 : Segmented screw peIJeting machine 7

2.6.2: Twin screw pel1eting machine 8

2.6.3: PTO Powered pelleting machine 8

2.6.4: Motorized roller-die pelleting machine 9

2.7: Proposed manually operated poultry feed pel1eting machine 9

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page viii



«:

2.7.1: Power source for the p~U¢ting machine , - 9
2.7.3; Major Component pads of proposed design ~ ~..~ , r 10

2.7.4: Principle of Operation ofthe Machine , , 10

2.7.5: Simplicity offered by the manualpelleting machine .10

2.7.6: Pelleting machine construction , ,..· 10

2.7..7: Consideraiiousin u~e of the pelleting machine _ , , J 0

CHAPTER THREE: DESIGN METHODOLOGY , .11

'3;0: Design methodology 11

3:.1:'Design considerations , , 11
J.1.1: Machine Description " , , 11

3..2: Designing of the poultry feed pelleting machine 12

3.2.1 ~Design ofthe power transmission (chain drive) 12.

3.2.1: Design of chains c _ _., , , 13

3.2.3: Advantages and Disadvantages of Chain Drive OVer Belt or Rope 13

3.2.4: Design. oflength of chains ·.. c 14

.3~2.5:Shaft design .' ~ , 17

3,2.6: The screw feeder , , 19

3.2.7: Power required to operate the screw feeder ~ ,~ 22

3:2.8: Pelleting chamber design/barrel Design _ 23

3~2·.9:Bearing selection , _ , 24

3.2.10: Design of the hopper (truncated trapezoidal shape) , .zs
3.2. U: Design of the cranking handle r r 28

32.1.2~ Design .of the die plate _ _ ~ , 29·

32.13: Design of the. discharge chute ~ .30

3.2.14: Desi gn of the frame " 30~ '.

3.3-; Fabrication of the machine components · , , 31

.3.3. l; Fabrication' of the Hopper : · 31

3.3~2:Fabricationof the Screw feeder ,.., , ~ ; ,., :32

3.3.3: Fabrication of the stand/frame ; " .'..'~.•....~..33

3.3A: Fabrication of the support plates .34

3.3.5: Assembly ofthe.various machine components; .35

3..4: Testing rhe.pelletingefficiency and output capacityof'the machine e ; 35

MPEEKA MATHEW RESEARCH PROJEct REpORT~ MAY 2016 Pageix



"

·CHAPT.ER .fOUR: 'RESULTS AND DISCUSSION ; , ; 36

4.0.: .Introduction , " , , ""." .., , .: 36

4.1: 'Design results ·.· 36

4.2 Testing results _ ;...........................................................................•.•...... 3-1'

4.3: Cost analysis ,. 39

4.3.1: Pay-hack period: · 41

CliAPl'ER FIVE: , · " , , ~ ..: 42
$.0: Conclusion and Recommendations < , , .42

5.1: Conclusion · 42
5.2: Recommendations for further improvements , .42

.REf:E.RENCES , , .." , 43
APPENDIC'ES , ~ 44

Appendix 1: Conceptual design ofthemanually operatedpelleting machine e 44

Appendix .3: Shows the dimension s of the feed hopper for the pel letizer 45

Appendix: 4: dimensions of'the supportplate , .45

Appendixfi: dimensions of the outlet casing , .46

Appendix 7:' Stand/frame · , 4.7

Appendix: 8: Standard shaft diameters in mm , 47

Appendix 9: CharaoteristicsofRoller chains , , .4.8

AppendixI 0:-Factor of ~fety(n.) for bush roller and: silent chains · ..48:

.Appendix I l: Power rating (in kW) of simple roller chain r r .49

Appendix 12; Fabricated pelleting machine 49

Appendix 13: Pelleted poultry feeds after testing , 5Q

MPEEKA MATHEW RESEARCH PROJr::CT REPORT, MAY 2016 Page x



.CHAPTER ONE: INTRODUCTION

l.b Background of thestudy

The poultry sub sector is crucially important in the context of agricultural growth and

improvement of diets of the people in Vganda{MAAIF, 2009). The sub sector is particularly

important in that it is a significant source for the suppiy of protein and nutrition in

household's nutritional intake. It is an attractive economic activity as well, especially to

Women and poor population. It acts as a key supplement to revenue from crops and other

livestock enterprise(MAAlF; 2009).

Poultry industry in Uganda is mostlycentred .in rural areas with several censtraints in

production including: production related constraints like limited access and affordability of

feed, inadequate access to improved breed, poor disease control measures, lack of knowledge

and skills regarding poultry keeping and inadequate capital at aU levels and marketing. As

the world population increases there is need to have proteins in everyday did of all people. It

is essential therefore to increase protein production by all possible means. Poultry fanning is

one of the ways being emphasized in order to increaseiheavailabiljty of'food rich in protein.

Although poultry is fast developing, the yields obtained from the poultry farms are still low.

The low yield has been attributed to inadequate supply of balanced poultry diets (FAO,

2014) .. Poultry feeds can either be an organism or can be artificial using well compounded

nutrient balanced feed meal. There are. three forms of artificial feeds namely; mash. pellets

and crumbles but pellets are more advantageous than the mash feeds(.Tahan ef al. 2006).

Mash is a form.ofa complete feed that is finely ground and mixed so that birds cannot easily

separate out ingredients. Feeding birds oil mash results into high feed. losses.lower feed

intake compared to crumbles-pellets(.Jaban et al. 2006). Pellet is a form of'anificialfeed that

is formed by mechanically pressing mash feed through die openings. Crumbles are formed

by crushing pellets to small granules.

Electrical peHeting machines have been set up but they are expensive to buy. require proper

care. and can only beused in areas with electricity. Therefore, the objective of this study Was

to design, develop and test a manually operated poultry feed pelleting machine for small

scale fanners. This will therefore help farmers produce well balanced palatable pellets,

reduce feed loss during feeding process and also help rural fanners produce pellets without

using electricity.
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