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ABSTRACT
Poultry farmin~ is the process of raising domesticated birds. InUganda today, famers use 'Various
methods ofpoultry keeping which some are for small scale farmers and others arc lor large. scale

farmers. Poultry is practiced by many people because it's die easier way to kick poverty

therefore very many people are. opting to carry out extensive poultry keeping thus some methods

of rearin~ becomes inefficient hence prompting the use of such methods like deep litter.' This

system is-extensively practiced.

As birds drop on the litter, it increases the levelof moisture and this makes the lilter to cake

hence secretion of ammonia-and other effects like high temperatures ..Therefore, this prompts the.
need of agitation to cub high moisture levels and this forced the author to thick of away how to

solve the problem. In this. research the author used the various scientific principles, theories;

equations, assumptions, procedures and soft wares such as solid edge to COJ1]e with the design of

the litter agitator.
The. design Was sequential where I began with quantifying and characterizing the litter, then

sizing the components followed on with analysis of forces acting on them ..Force 'analysis ted to

selection of proper materials to withstand the forces to avoid failure. Mild steel was the main

materials recommended to be used because of its strength and durability .. Engineering drawings Of

the various components Were drawn before the various components were constructed and then

machine parts fabricated. A fully functional prototype resulted after all the above operations.

Testing of-the prot0o/pe was carriedout and..the figures revealed that the machine was 71% efficient,

The. litter agitator has a total cost of400,OOO. UGX which includes all the overhead costs, cost of

material, machinery and ·hlred Jabor to construct. the. machine. The cost evaluation analysis of the

project was based on the-net present value method and 'thereafter profitability 'index: was applied to

further analyze the projectviability.

Mulooki henry BrJ./UP/2014/169 Pager

~:.



DECLARATION
I MULOOKI HENRY, hereby declare to the best of my knowledge, that this final year project report

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

an academic award.

Signature.~ .

MULOOKI HENRY

BUSlTEMA UNIVERSITY LIBRARY
C ..... . .

.. .

Mulooki henry Page iiBU/UP/2014/169



APPROVAL
This proposal report has been submitted to the Department of Agricultural mechanization and

Irrigation Engineering for examination with approval nom the following supervisors:

MR. ;KA.VlJMA ~HRIS

Signature ....•............................ !"

Da~c...............•..••.•".~""" ...........•.

Mr. ERIAU EMA.NU.:EL •.

si]~ature· .

pati;l·......•....•••....•••••..•.•.•.•.•••....•.•

Mulooki. henry BlI/UP /2014/169 Page iii



DEDICATION
This report is dedicated to. my beloved parents Mr Nabeeta Nathan. & Mrs Wakabi Fatina in

appreciation for their selfless care and unflinching support provided to me since childhood, and
for the spirit of hard work, courage and determination instilled into me, which attributes I have. . . . .~

cherished with firmness and.which have indeed made me what I am today;

Mulooki henry BUjUPj2014/169 Pageiv



ACKNOWLEDGEMENT
I thank ihe almighty God for the lite, wisdom, knowledge, grace, mercy, and protection ,He has

given unto me since childhood, He is worthy of our praise and worship.

r also extend my sincere thanks to all lecturers of Busitema University. Faculty of Engineering,

Department 'of Agricultural mechanization and irrigation engineering, who have equipped me

with academic knowledge that has enabled me to succeed in 'my studies and in particular the

preparation of this final year project report

Special thanks goes to my committed project supervisors; MR KA VUl\1A CHRIS and MR

'ERIAU .EMANtIEL for the time, guidance, and support rendered unto me during the project

proposalpreparations.

Lastly, lam privileged to my parents, brothers, sisters, classmates. and 'mends. woo have assisted

rnethrough guidance-and support.

Ml1looki henry BUjUP!2014/16.9.



'Table 'of Con tents'

A.BST.R..A.CT ~...•. " ••.,.,. .. , .....•• ,,~.. ,',. " ," ,.•, , ,.;., , , i
.DECLARA110N , : ; : ii
A.PPR OV.A..l.f •.....; .. , " "." , , , " .., .. , , r , , ji ~
DEDICATION , : ; ,.; iv

.A.C.KNOWl,EDGEMENT ., ,., ,.,.,,, ,..,." .., , ; ~.,."""'~":""'"'''''' ..,,, , ", v
:L1S:r Of.A.CRONY·MS ~ :~, , ~ ; , , ix

CH.APTB'R ·ONJ;~ , n .. ,.; , •• ", ; , , r , ;. , 1.
1.1 Background .•.. : , ~ .: 1
J.2. ProblemStatement ,. :...•...,...".,., ,,,.. ,., , , " ,.,. , 4

1.3 Significance of the Study · ; : 4·
1.4 Objectives of Study ; '5

• ''-' J • •

1.4.1 Main Objective; , , : ~~ " ~
.1.4"2 Specific Objective; ~ ; : , ; 5

1.5 Scope of Study ; ~ ~; ~ , , ~.. 5

1.6 Justitj~.at.jon. , ,s-» , , , .. r ••• .5
CHAPTER TWO , ;: , , , " ..6
'z .l~i.ti'!fatu.~review.i., ~ , ,.,,, , , , , ,., 6

2.1 .Brief Descriptionof'Deep Litter System i.i; : ! , 6
2.1 J Characteristics of Good Poultry Litter ; ~ 6
2.1...2 .Overview of Existing ways of Litter Agitation : ,i r 7

2.2 Agitating Technologies ,.,•., · : 9
2.2.1 Blade Number.Determination. ; 9

2:3 Process Diagram to be used in Design of the Agitating Machine : 10
2.4 Machine Fabrication and Assembly , 10

2.4.1' Tools. and Equipments, ; ! , : · ~..-~ , rn
2.5 Materialselection:' ~.. , II'

CHAPTp.R TJlREE ~ ~.; , , , 1.3
3 DESION·METH.ODOLO(iY ; ,.: , : , fJ

:3.1 Quantification and Characterization of Poultry Litter , 13
3.1 ..1. By use of oven drying method ;;., ,-»- 13

3.2 Designing the Components of theLitter Agitator , : 14
3.2.~ Design Considerations' ; : 14
3..2.2 Determination of the Agitation Components , : 15

Mulooki henry BUjCJP/2014/169 page vi

".



~."'"

~.

3.2.3 Machine Drive System , · ;.; : , 16

3;2.4 Power Requirement for the Machine 17

3.2.5 Effective Power Transmitted by the Chain , , 18

3.3 Shaft Analysis , ~ : 20
3.3..1. Determ ination of torsional moment v ,.,. 2.0
3.3.2 .Force exerted on the Shaft by the Rotor .. ~ 20
3 :3.3 Determination of bending.moment ; ; , , 2.0

~·.4· Bearing Selection ~ 22
J.5. Fabrication and.Assemblyef the machine : : ~ , 22

.3 ..5.1 Material Selection Critcria~:." " , , , " " : n
3.5~2. Fabrication Methods that were used :.,..: , ~ , 23-

.C.H.APTE.RfOlJJt, , , ;»r-r» , .. ;~; , , ?~.
4 RESuLTS AND DISSCUSION , ; 25

4 r 1 Caked litter quantification. and characterization ~ , , 2.5

4.2 Determination of the Agitation Components ; 25

4,3 PowerRequirement for the Machine 25

·4.3.1 ·CbahJ System e ~ ;.~ : , : 26
4.4 Sh·aftDesign ,., , · 26
4.~ Testing the Performance of the. Mach me .27

4.5.1 Efficiency of the machine : : :27
4·.6. Economic Evaluation of the ConstructedPrototype .i, 28

4.6.1 APPraisingof the Project .: ·29
. .

·CHAPTER FIVE: ; ~ , _ , , ~ JO

~. CONC.L.(JSJONS AND RECOMMENDATJQNS , J()

5.1· Conclusion , , r i. ,.; , · ,30
5;2 Recommendations ~, " , r .. , •••• ,., ,., , .: ~ , ~ 30

References , , , : , 3;2

APP.ENPJNCES ~ , , " ;; " ~ 34

."

MU/OQki henry BU/UP/2014/169 Page vii

.
i
i
!

I

I
j

i
I

I
I
I



List offigpreS.

Figure 1-1; shows caked littet : , :2'

Figure 1-2; Shows. a' bird suffering from eorijunctivitis , , J
Figure 1-3; bird suffering from both inflammationand hock bum , J

Figurel=l; shows the summary of effects caused by caked! wet litter .. , , 4

FigureZ -S;,Shows a poultry famerturning the caked litter using.a hoe , ·7. . .

figure 2-6; A tradition tool being used to agitate litter 8·

figure 2 -7;.shows the P.T.O driven litter agitatin~ machines , ;.., ~.. 8

Figure 2 -8; shows the rear View of the P;T.O litter a~itator ~ 8

List of Tables

Table 1; showing diff-erent. operations' with 'their corresponding tools 'and equipments to 'be used

when fabricating , , , , ,.:; , ; , '; '; 10

Table 2; Shows the Physical properties of selected metals ~ , 11

Table 3; Power rating ofa simple roller chain 18

Table 4; Characteristics. of roller chains according to JS: .2403 -1991 , 19'

Table 5; shows the-various litter masses used in the determination of machine efficiency 27
Table 6'; shows .the cash flow .generated 'by the machine for 11.period of four years 29

Mulooki henry BU/UP /2014/1..69' Page viii



LIST OF ACRONYMS
UBOS - Uganda National Bureau of Standards

NAADS - National Agricultural Advisory Service
.NGOs - Non Government Originations

P.T.O - Power Take Off

UJ).J - Uniformly distributed load
BM - Bending Moment

Mulook! henry. BUjUP!2014!169 Pageix



CHAPT.ER ONE
This chapter p'resents the general information about the research design giyin& its background.

problem statement, significance, objectives, justification and scope of the study.

1.1 Background.

Poultry fanning is the process of raising domesticated birds such as. chickens, ducks, turkeys .and

geese for the purpose of getting meat or eggs for food. (Parkhur.st., lOU): Poultry are fanned
in great numbers; with chickens being the most numerous all over the world and domestication
of the chicken dates back to at least 2000 RC. and their ancestry can be traced back to

four species of wildjungle fowl from Southeast Asia. In the world. mote than 50 billion'

chickens are.raised annually as a source of food, for both their meat and their eggs. (Xiang et 31.,
2014)

In Uganda, poultry farming has been On it progressive increase for the previous years as in 2014
the poultry population was 44.7 million compared to 2011 where it was 39.3 million (UBOS

2015) and it's majorly practiced in the central region of Uganda in districts such as Kampala,
Masaka, Wakiso, Mukono and then a few poultry farms in the western and eastern Uganda, And
in Uganda, there are both model poultry and private farms.
And several efforts have been put into place to scale up poultry production in Uganda, i.e. NGOs
and government organizations such as NAADS have. been so influential in supporting the

. . .

development, and improvementof poultry farming such as the introduction of more productive
breeds,
Commercially. poultry farming in Uganda is commonly practiced using deep litter system
(where the earth or concrete floor is tilled with either coffee husks, saw dust, wood. shavings and.
other materials for the birds to. sleep an) though there are various systems of poultry keeping
such as free range and battery cage system. But the deep litter system dominants just because of
its numerous merits for example; increased efficiency in poultry management, maximizes the
land for farming, good for management of large flocks, maximizes use of labour and birds are

.protected from harsh weather.
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