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ABSTRACT

Consumption of chicken as a source. of protein fs: on the increase in Ugnada, -Removing

feathers by hand is the traditional theans and method .of de-featheritig chicken. For many
reagons, removing feathers by hand is one process which is time consuming, cumbersome,
low output -and results into injuriés. Development of .a munuilly opcrated chicken de-

featheriig niachine is a process of producing a mechanical means of removing feathers (rom

s¢alded. birds. This repoit focuses on development of a manually operated chicken de-

feathering machine for small scafe chicken processors in Uganda using locally available

materialy.

Design calculations were done. appropristely to ensure correct shaft didmeter as this could

affect the -e-fi'icieney of the machine. The machine consist of rotating drum with protrnding

1-“_ubber"-ﬁngers and stationary shaft with robber fingers attached whieli carries out the qctual
p’lﬁcldn'g of the feathers. The machine was test with six sample chicken per bately in.two trials
after being.in soaked inside hot water at about 70°c and held for about 45-60s. The efficiency
of each trial was caleulated and average efficiency was 70.8% implying that the machine is

viable:




o2ty

DECLARATION

I JERRY BOBTUVIUS declare to the best of my knowledge that this project report has been
compiled out of my personal research and effort and it has never been submitted to any

institution or university for any academic award,



APPROVAL
This project report has been submitted to Faculty of Engineering for examination with
approval from the following supervisors:
Ms. KABASA SALLY

SIGNATURE ..oovvieviivervovinieeisiioineaie s

DATE. oo T

Mr. OTIM DANIEL:

SIGNATURE ottt et

T



DEDICATION

This report is dedicated to my family members especially my parents for the contributions of

every kind received from them as a token lowards my project, parental guidance and

counseling plus encouragement in all my academic endeavors.

e i



P

ACKNOWLEDGEMENTS

My special thanks goes 0 my Main supervisor My, KABASA SALLY and Co-supervisor
Mr. OTIM DANIEL who have contributed much toward the accomplishment of this project.
Actually this work has been because of continudus consuliation to them and their concern
whenever I had a question needed ¢larification. Thanks very ruch ny dedr supervisers.

[ continiie to send my great thanks to all my fellow students and colleagues-for all favors of

any kind that I enjoyed from them atf the time of conducting this project, thanks for the

cooperation and team work.



TABLE OF CONTENTS

DEDICATION ..ottt seeveeesenescrrenessensasenesnasesnieesse OO TR RTTORPON v
.ACKNOWLEDGEMENTS ....... S SRR raierreren et e te et e b et e e et wereerrres v
LIST OF TIGURES ..oocoiiviiiieriraerinsinnrcrene g enaces etee e svmeremeseeranapenransy VI
LIST OF TABLES .cccocevmnacn.. OO DR U OOTUP ORI e SRUPRESURPIONN b |
CHAPTER ONE: INTRODUCTION _ , e SRR
1.0 Itroduction......co.. rreres e rerr et aessian e bieeerieeee e e re v e e reen raeatr et reraees o
1.1 Background of the Study ... civiinmionim s neengesens )
1.2 ProbBI8nt SEEIIEIE cvurvsrorre s iverssssssesessesesresseesssfaesieto s esstsnsessesssrssssaraesissmnssssssesisiies 3
1.3 JuStfICAHON it v s SOOI e
1.4 Purpese of the study ......... et S i enainree e reeenas e 3
1.5 Limitations .o, erateeriens ererereeeerre eeerreesrireraees T reert et nae e 3
1.6 Objectives of the- study
1.6:1 Mamobjeutweéi
1.6.2  Speeific OBJECIVES vvuvviviirieviiisistisesesss s sinsessecssisess et oot b st resiontesensn
1.7 Scope-of the study ... e e ey e et g et e e e E e ra s raes netenta smennseen s nee s gines ene
CHAPTER TWQ: LIFFRATURE REVIEW.. v etvetsieni s ettt n i T e ee reeraetsaereeraitrnns
2,0 Literature Review. .....ceeicominrieneeneneons e s e et S .3
2,1 Chicken De-Feathering Mathines .. ...coowareor v iine i esssieesseesiseessireescosseseesesrnress 3
2.1.1  Dry plucking machine and plucking head ..........cccoireoirecriennins s esines 3
2:1.3  Home use de-feathering machine........o..... e tressereressreerepugessesenians
2.1.4  Largé scale machine (processing plant) i s o 8
2.2 Design Equations.......... OO OO OO UOOUR OO YT
2.3 Local Method of Slaughtering........cooiinieinn . ereeune e s is s 0
2.4 Local Feather Plucking Method............. e e freeena e e I
2:5  Safety precauntions ericountered during dc~fcalhcnng: PIOCEET v icerreeieieriiat v rerneri |
CHAPTER THREE: METHQODCLGGY .. pereenserermeant e s st g e n s e esan s eteeneensne | O
3.0 Methodology I?
3.1 Design Conmdelanons 13
3.2 Concepttal DESIZN civvvuerireesionmnsercssincrrissnsreses s nessss s L
3.3 Description of the-Machine Operation Mechani$m ...t 14

34  Preliminary Design of the COMPONents cu.cov.coineesreeeee. ettt SR L



3.5  Selection-of materials for different COMPONEILS ...vrrereorecerorersersceresiossseesoreseommer s 20
3.6 Construction of the Prototype .......ccconeeee.. OO U U OV PO VUSSP R e 21
3.7 Testing of the MAchNg i i i s s e sres e rerieies e rensii D
3.8 Cost Benefit AnalysiS....cowunrenn. et T et b h £ an et rn s s s e ansn DO
CHAPTERFOUR,RESULTSANDIﬂSCU&ON’ OO OO U SRR . b
4.1 Results findings....oococovreimeerovnioensrecians J vt e 25
4.2 Discussion of Design SPeCifieation ... mcrmrrmsionssicmmsnmmmeensinnrn i3 7
4.3 Fabrication of the maching.....cc.ooeevviienirinnens JETRUI s e 38
4.4 Testing of the prototype...oivcecrrinriinni SR RO OTR IO L
CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATION ....coeccrnrvvriervarnrininnnc 40
5.1  Conclusions ... e ananns nerer e hessonan v preerrecrenns SURORRAPPTOT: 1
52 Recommendatlons ..., i i ciini i b looraimreioneessersaceriossrmnnivenn e 40
REFERENCES ............ N enereeees Aot e st v s b e aeen e Y
APPENDIX....occviriisivseminrninnssniann et vt R At e ekt eE £ ea s e e en bt e ressrrans S 43

Vi [Fap e



Fig 2-1:
Fig 2-2

Fig 2-3:

Fig 2-4;

Fig 2-5;
Fig 2-6:

Fig 3-1:

Fig-3-2::

Fig 3-3:

LIST OF FIGURES

Pry plucking machine ...t ez e e 6
Driim de-feathering machine............ U S et e e e e e 7
Homestead.de-feathéring machine.............«...oee S S PP SO 7
Large scale de-feathering machine,............... P DI PPTUUUTURRVPOE .
Chicken slaughtesing............co.vve. eennes et Nt e 10
Traditional method of de-feathering............... et et e 11
Conceptital deSign. v vv vroeirereireeriirarreans T 14
De-feathering rubber.. .o.ovov s et i e NIRRT SPUTURRN ¥+
Diesign of de-eathering Uni. ..o e e cuin s v e 16



LIST OF TABLES

Table 3-1: Live body weight and body measuremerits of female chicken. . cou . vvuneiivennn.n. 13
Table 3-2: Live body weight and body measurements of male-chicken ................ccoe 15

Table 3-3: Material selection ¢riteria. . oo.....vo... TS UROPTUOORRe- A

Table 3-4: Fabrication processes-and tools used ........ e e e B2
Table 3-5: How test results were obtained............ ORISR ereeen e .23
Tabled. L1 Test resulis, ..ot oree e TR e 3
Table 4.1-2: Cosfing of the MaChine.........iovvviiiii i s e rreiann i35
Table.d.1-3: Caleulation of the payback period...........cto e RO e 36
Table 4.2:1: Calculated dimensions of the machine.c_';pmp__(;)nen_ts... it e 37



CHAPTER ONE: INTRODUCTION
1.0 Introduction
This _"Gliaptel‘ providés general information relevant to the research topic and its significance to

the development of manually operated chicken de-feathering machine;

1.1 Background of the study

Chicken production is the main type of poultry productios raised in afl parts of Uganda with the
population of was over 40 million birds as per Food and Agriculture Organization statistics
(201 0} Chicken product"io'_n in the country is conveniently calegorized into two; namely;
commercial or free-range thus chickens are categorized into two distinet breeds: e Igcal
indigenous chicken; and the exotic chicken types. Chicken rearing is an aclive source of
livelihoods and food security for over 3.2 million households. The majority -of ¢hicken-owning
households (99.2%) own indigenous chicken, in contrast to only (1.2%) who owned exotic
chicken. The highest concentration of exotic chicken is around towns and urban centers
gspecially in Kampala and the neighboring Wakiso and Mukeno districts where commercial
broiler and Jayer enterprises are primarily concentrated (Denis. K. Byarugaba 2007). Chicken
meat is'a white meal, distinguished from other meats such as beef and lamb by its lower iron
gonfent It is" o & consistently high quality, is low in saturated fats, and it provides the niost
important health benefits such as protein, micronutrients, hig_he'r poly-unsaturated fatty acids and
less cholesterol, which, in tumn, increases popularity of poultry meat, Chicken meat does not
contain the Trans fats that contribute to coronary heart disease (Sams, Alan R. 2001} and as per
recent househiold survey carried out by Food and Agriculture Organization statistics. (2010}
gauges the size of demand for chicken meat is alternatively established from the vélumes of
chicken slaughtered. Available statistics for chicken slaughtered are currently 48,750 tones and
demand is growing at about 3% per annum. These slaughter numbers imply a per capita
consumption of 1.7kg/person/year, which is in sharp contrast with other developed countries like
South Africa with a chicken per capita consumption of 32 kg/person/year. At the moment
Uganda hardly exports any chicken or chicken products. Records from Ministry of Agriculture.
Animal Industry and Figheries (2010) show that osly 14, 000 kg of ¢hicken meat (a mere 3% of

total production) was exported by Uganda during 2011 to DRC, South Sudan, Rwanda and

("
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