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ABSTRACT

Uganda’s economy 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 pouliry sub sector
is crucially imporiant in the context of agricultural growth and improvement of diets of the
people in Uganda. For pouliry birds to do well. well balanced pouliry feed peliets should be
available. Some metorised poultry feed pelletizers have been set up but have of limitations.
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. Therefore, the objective of the study was to design, develop and test a manually
operated pouliry feed pelleting machine for small scale farmers. This will therefore help
smalf scale farmers make their own easily digestible pellets, reduce feed loss during feeding,
help farmers poultry farmers feed their birds on balanced feeds.

The design of the various machine parts was carried out by analysing forces acting on them,
Force analysis led to sclection 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 varions components were drawn before the various components
were constructed. Then prototype assembly was done last dccording to the engineering
drawings. A fully functional prototype resulted after all the above aperations.

Testing of the prototype was carried out and the machine had a maximum pelleting efficiency
of 87.4% and machine output capacity of 19.2kg/tir. Moisture content constitute the greater
portion of variability in efficiency. A unit increase in moisture content resulted in an increase
of about 20% in peiletizing efficiency. The adoption of the pelietizing machine by small and
medium scale farmers would go a long way in helping them to produce their own feed with
local contents thereby alleviating the problems associated with the sounicing of imported
feeds.

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Pagei




DECLARATION

I 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 ﬁ%‘-‘sj‘-“r"“ ...................

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page i




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. Oketcho Yoronimo

Ms. Nabaterega Resty

Signature. ......oooniiiiiiiiiiean

- ]

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page iii




ACKNOWLEDGEMENT

All glory and thanks go to God, who has granted me the gift of life and a chance to reach this
moment of writing this repost and | pray that HE grants me more time to live and implement
this study as well as‘ascertaining its contribution to the case study area...Amen.

To my-fovely 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 this report, may your prayers in life always be answered.
Mot thanks go to the entire staff of Agricaltural 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 io all my fellow students in my AMI and APE of 2012 class who rendered ali 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 reward the good work of HIS creation.

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page v




FAQ

PTO
Kg

cm

FCR

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016

LIST OF ACRONYMS
Food and agriculture organisation
revoluttons per minute
Power take off"
kilograms
Newiton
centimetre:

Feed conversion ratio

Page v



LIST OF FIGURES

Figure 1: Poultry feed manufacturing proCESSES .oomrirsoassrescasreeseenes eeaereereenresiansareseaasearresnain 6
Figure 2: Segmented screw pelleting machine(Buckley & Bucknall, 1998) ocovrviricrveeriirnrenens 7
Figure 3: Twin screw pelleting machine(Areola, 2007) ..c.oceevenecne rrestmreanates bernerane e rarsansiassanas ]
Figure 4: PTO Powered pelleting machine .............o...c.ocueemecnvmsiomrcecssiesseemsionssseoensemsensssses 8
Figure 5: Motorized roller-die pelleting maching......ccconemeneee dreseseseastosissariiass tansenieesnsiviane senns 9
Figure 6: Chain and SPrOCKeIS. . .o rinveemrereeemmraniereeneesrinc st esasasss it escrarenmnsrasssansssrsesanses erviranananese 13
Figuare 7: Shows pitch and centre QESEANECE. ...vvecrrevmenrsensemsrasosiesenessnnees s s ens S i4

Figure §: Determination of the angle of 1epose...........oc i 26

Figure 9: Fabricated feed POPPET .. creervivesncirsissceaaas e seiamtsamtesrsnarrassarserassnessosass i rssrmsbnss st s bontan 32
Figure 10: Serew feeder .. ittt cine s ns s e s s it et s rernmeneatrannas 33
Figure 11: Stand/Frame..........ccccmrirmminmimmmecmms eertrrtrmarmn e PRI ¥ |

Figure 12: Effect of machine speed and moisture content on the percentage pelleted by
THE MIACHIIE ... v corniersssrnuerssrnsr s s anerbestansstansar iasnes sansdasis s astaann s isssncs esnidmnrsrtontndrtnenssassd B

Figure 13: Effect of moisture content on the throughput capacity of the machine.......... w39

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page vi



LIST OF TABLES

Table 1: Type of load and their respective fill coefficients......iiin eirarrecnsnsaanes rreaerserenas 20

Table 2: Flux mateérial decrement ecefficients...........cceve
Table 3: material resistance CORTTICIENTS ..o vevie e e sa s s raversecns

Table 4: Recommended life value of Dearings ..o i cvessreiacevenseaeensseceerne s s rnnreseverns

P L T Y T T P P R P S e Y

Table 5: Angle of repoSe .occerrerencrenecn. everaseeesrara e e raa st base faraass e bsare s Aot eAesensbon serar i snnrbess

Table 6: Design resultS ... oo cersiosmrnsierneannns e e ees e tenr e s eree e s ennns e reairetee e renaenn eereiis

Table 7: Chain QrIVE FESUIESuurur cavieretvrsiceromssesnsimesresassins sersenssosnnsrssssinressnnesentosroseesesseninnnersn

A
el
crnee23

26
36

ey

Table 9: Shows the costing of the prototype ..........oooreeiiiivemminncns eivneananas rvressisnssnesies 39

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016

Page vii



TABLE OF CONTENTS

B TR BT it 5 A5 S A S i
EVEITL AR IRTROIRE s A R R AT AR ii
BPPROIN AL ciuiionnioiinseesionnisoescssiinsssadesossdsiisas o s s s AR AAATAaa iii
ACKPEYW LD IENIEINT oo i i VSR AR e iv
LIST OF AURONYME. i i s s s i s s s ssaas v
BAST OUE FUOIREE i om0 i s s AR AR vi
BT CTF TABLES sucasnsuano a8 st s s A A AU vii
TABLE OF CONITEN TS o osomnoisso i s s s e i viii
CHAPTER ONE S INTROUIIC THOMN cosoimmmsnns ssiismineiossio s s i s s s |
1.1: Background of the study.........cccoevueiunnne
§ .20 PRUICON BUAENIREEL .ooiconsumnsniornesnbestonsimns o b s e s NS N RS A DR B
B3 TRBTENCINEIIN oo 6 AN A SR AR AN G GRS 2
1. PPty OF THe SIIF .cossuvmmiiommommmmmismosisamississsssiiesssaiosi s sisissiiissisassisioiin &
Bie SrOPE A TS B ncuosasanssssionsnssimsiassimsinsssinsit s ah ad oS VA e SN 2
L6 COOREIVER OF THE PHRIEUE vussum s st s s s 3
Ll b IR ORGBOMIID s msonnisaimis s i A s e N A A AT O
108,25 BPCEIRIC CROORINIE cocsnssvamisinssmansusnsiiominsaisns em s S AR R AR NS
CHAPTER TWOE LITERATLIRE RENVIEW o osciannsnssmminossesonsiansinnimsmiio s s 4
2.1; Ponltey prothuction i LS. e i aaia 9
2.2 Pouliny 00 INERSTHORER . vcoscvmssrmommmsinsismmimsssamsismms it B
2.53: Feed Processing il ManUEaCIEEEER ...esmsmcsmssmssmisssonsesseissssns s ensiaissaisiiassninss 5
2ok S S LT L U R
24,1 Polloling BlVEBEES .. vsmsnensmasmnsssmsssymsa oo st s s hss s R Sk
2.5: Quality Control of Finished FEeds ......cuuiirieimiiieiiriciisiiiensieeeeesteeseessnesassss e e e essssenes

=23

2.6: Types of Poultry Feed Pelleting technologies used. ......c..cvurreereeecmnrcrcnnniccicnieneninssneas

~N N Sy

2.6.1: Segmented screw pelleting Maching ........cooviiiiiiiiiniieecee et
2.6.2: Twin screw pelleting Machine .........ccueeveeiiiciiinieenseccsicectes sttt esesstasssassaessreaes 8
2.6.3: PTO Powered pelleting maching..........ccccoeerievinnvininiiiiiicecccnecscscs e esae et 8
2.6.4: Motorized roller-die pelleting Maching .......ccoceevveerireeiseicciecceeccae st eseeeseeens 9
2.7: Proposed manually operated poultry feed pelleting machine...........ccceceeveenreeirenrnercannne. 9

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page viii



2.7.1: Power source for the pelleting maching ... v i 9
2.7.3: Major Component parts of proposed design v revnssiisinass s roesrorerare. 10
2.7.4: Principle of Operation of the Maching ..ccoverreeemsrercenens s ioerasinnne irevaseeeneans reverene 10
2.7.5: Simplicity offered by the manual pelleting machine. ... cccocvvccmrinincicnrssscisanennne 10

2.7.6: Pelleting maching CONSIUCTION .ovcrersreerieenes soreetesmsrasssneeceserssssscmssensiscssaserasssescresene 10

2.7.7: Considerations in use of the pelleting Machine..c..o.vccovrneseonecerreenscrssresaraseesernsennsese 10
CHAPTER THREE: DESIGN METHODOLOGY .oovoveccreennrermrecsrnsnsirsmnsesamssssssssenesseessensasnes L 1
3.:0: Design methodology v e sneens b ereeheivaberbeserenataneeessonsa s b et s bar st il
3.1 Design CONSIUEIAIONS. cccrveieearerarrecatnrveantrerssnsosentsnssneennensssnreassssisiesisesaranncs mertearaereerrans 11
3.1.1: Machine Descriptioi . i viisies e vcmaassassssssse s s s sasssamressaresens b 1

3.2: Designing of the pouliry feed pelietmg maching. ... wesvesasnsnraeran temeerenaereennsnrnias nreree |2
3.2.1: Design of the power transmission {chain riVe) w1 2.
3.2.2: Design of Chaing. .ot sies s s isi e eterenasmsoerasasnessnnnns enraereanns 13
'3.2.3: Advantages and Disadvantages of Chain Drive over Belt or Rope covovrcvennnee w13

3.2.4: Design of length of Chains ... ccmecomcereceraerssrmsssmassisnscorsse s renecssnmscnsemansrinsessesesnens 14
3.2.5: Shafl deSIEN e e rieserreresanrver s rserac e seae e sten et srcsnemanran e resnmeness sesntemsansrinseansaarronse ] 1
3.,2.0: THE SCIEW FEEUET .1everrecriiasreerivesiserinrasssasmnsnsssssnsessssansss avesrerersrsssanassnsseseressesnassens O
3.2.7: Power required to-operate the screw feeder....oovvrrvvenne eeshvmeaearenbent i srienseenerneseasnar 22

3.2.8: Pelleting chamber design/barrel Design ... mviniciicic s inccnenr oo s 2.9

3.2.9: Bearing SCIECTION vt ciererre e ceercrvanarsrarensssenanecrseasessasamsssaraseessararensnsesssarssessosesssrassesddh
3.2.10: Design of the hopper (truncated tmpezmda} shape) et rrresrense e rnssas 2
3.2.11: Design of the cranking handle...ooncniiincnnn. eeeerrameenramaans et reiieeseanremeateamen 28
3.2.12; Design of the die plate o, renereenaaass resreresananinans prmnneeeasnsnne 29
3.2.13: Design of the discharge CHULE ..cc.uvrrie et resescre st svae s s enes srenan 30
3.2.14: Design of the frame .......oovirmrnrciennstineresracsens et siansieransen et nen e e s bR Spanes e 30
3.3: Fabrication of the machine components.............. Nemesrertssissi s asacrernn e rn et snes reerernasse e 31
3.3.1: Fabritation of the Hopper .......co.o.. viseraeaes Taspnesssvanes rrsnnrressanes raeerteansnarasre s reeranneasne 3i
3.3.2: Fabrication of the SCTEW fEedET i.uivurc et e imrmmeisivsnstinianriestasnsenssvasavenssnsreserees 32
3.3.3; Fabrication of the SENUATAMIE cooviiiiiaimiimecimriaeesiase e nenssnassrasvnissssns snvans PTOPII. X
3.3.4: Fabrication of the support plates‘ ............................. anesriane cenrreres esanissusiressessernrnares 3%
3.3.5: Assembiy of the various machine Components:......ocoveveeiconees USRS PRUUP N .35

3.4: Testing the pelleting efficiency and output capacity of the Maching ..o cvrrsicnecesnrnennn .35

N‘F’EEKA MATHEW i?ESEARCI—‘ PRO_I ECT REPORT MAY 2015 Page ix



CHAPTER FOUR: RESULTS AND DISCUSSION ...ivioieiesianeeercsaessseternsssinssisssnsieseessnsserssens 30
0 TR OTIIGTIOM .« cvu s vacravarserineeserarmensesrmnseseesasenensseanssasamnton sesusssnnansnssatsneraensasmssessessrasossinevaree 30
A.12 DESIGN FESUIES on v rerrererereceeeeeme e ceremrerraseasseaeamssesr e st ememese samrranas s s onesrasarannesnsseeerbon feeine 36
4.2 Testing results....... etertsean eanmnteaeendenatatastsaranara eeaiatsreniaenenannenn SRR 1 &
4.3: Caost analysis .......... sxnsenmeaceseeenseseiesebenreartasRt et ey A brac e re Rt arasas ssssesiameseartrad nmrersreemnatssanesan 39

5.0; Conclusion and ReCOMMERTAIONS uvccevorererrcresereracornesnssriessserssostoatnenamivonssrresntossnsanecdd

5. 12 CORCIUSION . evareerrersarstcermmernerasnieeseenstasasssassarnss seansnonssiosmsnnasnaseessansssessssnsnsennenesenssnntnsenench2

5.2: Recommendations for further improvements .. ...ei e e ersrersenesersssssssessssissssssinssssnseoss 42
REEERENCES «..verovveer e ovasessresnsssssesessossssnsssesssassesssessssemsessmeseeserss ssssereessomemssrossssmeessaesseessseannsld 3
Appendix 1: Conceptual design of the manualily operated pelleting machine.........oovcvernnnecn, 44
Appendix 3. Shows the dimensions of the feed hopper for the pelletizer ....covvveererecvcercecnnrarenns 45
Appendix 4: dimensions 0T the SUPPOIE PIBIE ......eueerervreseerens s creeneesensasasencmsnarrsesivessasessasresseasacs 45
Appendix5: dimensions of the outlet Casing .....oeeerecesveesrervecvrianne e esten e e e natanarse e eabesnenans 46
Appendix. 7o STANAATAME ..ottt srcrir s sses s bt e bt s snnsi s sere sadmavassanrasastensrrcnsenes 47
Appendix 8: Standard shaft diameters in mim ... Ao msanacaiensmen soamt ke as R aramaa AR e tn NP ¥
Appendix 9: Characteristics of Roller Chains. ...t e e s 48
Appendix 10: Factor of safety(n) for bush roller and silent chains .......ocoevevvvvverrmrreensesesnennec 48
‘Appendix 11: Power rating (in kW) of simple roller chal ..o ioeceeccrcsrcreeee e e 9)
Appendix 12: Fabricated pelleting mMAaching. . oo meercecreceorcsrerienrmsrsersressseesssssssssevassesnssersssaneer 49
Appendix 13: Pelleted pouliry feeds after testing......... veenane hetintesese et n e eseabe van et ener S 50

MPEEKA MATHEW RESEARCH PROJECT REPORT, MAY 2016 Page x



CHAPTER ONE: INTRODUCTION

1.1: Baekground of the study

The poultry sub sector is crucially important in the context of agricultural growth and
improverient of diets of the people in Uganda(MAATF, 2009). The sub sector is particularly
important i that it is a significant source for the supply of protein and nutrition in
household’s nutritional int‘aké. It is an aftractive economic activity as well, especially to
women and poor population. Tt acts as a key supplement to revenue from crops and other
livestock enterprise(MAAIF, 2009).

Ponltry industry in Uganda is mostly centred in rural areas with several constraints in
production including: production related constraints like limited access and affordabitity of
feed, inadequate access to improved breed, poor disease control measuies, lack of knowledge
and skills regarding poultry keeping and inadequate capital at afl levels and marketing. As
the world populaiion increases thiere is need to have proteins in everyday diet of all people. It
is essential therefore to increase protein production by all possible means. Pouliry farming is
one of'the ways being emphasized in order to increase the availability 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 (FAQ,
2014). Poultry feeds can either be an organism or can be artificial using well compounded
nittrient balanced feed meal. There are thiree forms of artificial feeds namely; mash, pellets
and crumbles but pellets are more advantageous than the mash feeds(Jahan et al, 2006).
Mash 1s a form of a complete feed that is {inely gronnd and mixed so that birds cannot easily
separale out ingredients. Feeding birds on mash results into high feed losseslower feed
intake compared to crumbles-peilets(Jahan ét al. 2006). Peliet is a form of antificial feed that
is formed by mechanically pressing mash feed through die openings. Crumbles are formed
by crushing pellets to small granules.

Electrical pelleting machines have been set up but they are expensive to buy, require proper
care, and can only be used in areas with eleciricity. Therefore, the objective of this study was
10 design, develop and lest a manually operated poultry feed pelleting machine for small
scale farmers. This will therefore help farmers produce wéll balanced palatable pellets,
reduce feed loss during feeding process and also help rural farmers produce pellets without

using electricity.
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