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ABSTRACT·

This project report describes the design and construction of a motorized carrot chopper aimed at

saving time during chopping and eliminating· cases of contamination of the final product,
. .
Chapter one entails the background of the study, a. statement .of the problem" purpose of the

study, the objectives (main and specific objectives) and the scope which clearly highlights the

limitations of the study.

Chapter two digs deeper into the historical origins of carrots clearly elaborating their production

trends· in the world and Uganda ln particular. Varieties/types, food values, nutritional benefits

and post-harvest operations of carrots .are elucidated in this wonderful chapter. The climax of this

section .incorporates an overview. of the existing methods of chopping carrots, and a universal

description ofthecoricept of'material.selection ..

Chapter three of this scientific literature involves ·the principles, methods, techniques and

theories that was applied in..anattemptto achievethe set objectives of the undertaking.

The machine was designed with an output capacity of.145.gkglbr and efficiency of 57'3%

Keywords: carrot Chopper, Design, construction, motorized operation.

"\".

KIIZAHENRY BUlUP/2014/165 FINAL YEAR PROJECT REPORT

i
jJ

/ I
I !

I I



DECLARATION

I KllZA HENRY BU-UP-2014-165, hereby declare that this final year project report is the

original copy of my personal research carried out in a bid to construct a motorized carrot chopper

under sincere supervision. No portions of this report are duplicated unless cited and it has never

been submitted in any institution of learning for the award of a bachelor's degree in Agricultural

Mechanization and Irrigation Engineering.

Author Name: KllZA HENRY

S· ~ignature :11'., •.. r-' .

Date ~.lf:lQ(I~I?~~: .

BUSITEMA UNIVERSITY LIBRARV

.....

••• t ,

KIIZAHENRY BU/UP/20141165 FfNAL YEAR PROJECT REPORT ii



DEDICATION

J dedicate this report to. my parents Mr. Byakagaba 'Patrick and Mrs. Kagaba Firidah, sisters

especially Mrs.Bintu Jalia 'lukillllU and brothers 'for committing time and resources that

catapulted me to this greater academic horizon,

Cordial dedication.of this report goes to my beloved, supervisors Mr. Makumbi Thomas and Ms,

Nabaterega Resty for the constructive ideologies <.\D.9 advice that were so.monumental.during the

preparation of this final, year report,

,Final dedication goes to all rny concerned relatives 'and well-wishers who. have been there to.
illum inate the dark, days, of my life throughout the..academic hustle.

KlIZAHENRY BU/UP/2014/165 FfNAL YEAR PROJECT REPORT iv



ACKNOWLEDGEMENT

\' My sincere thanks go to the Almighty God for the wisdom, knowledge, -grace, mercy, and

protection He has, given tome throughoutthis undertaking.

I sincerely acknowledge th~ efforts of Ply supervisors; Mr. Makumbi Thomas and Ms.

Nabaterega Resty, not forgetting Dr. Wandera Catherine' for the support rendered to me in

preparation 'of myproject work of this wonderful 'I>!ojec:t.

With much gratitude, I extend my appreciation to all the departmental lecturers of Agricultural

Mechanization.and Irrigation Engineering, Busitema University who tirelessly equipped me with

'knowledge, ski11sand resilience to sail through the proclaimed 4-year academichurdles.

In a -nutshell, I acknowledge my parents, brothers, sisters, concerned.relatives, classmates .and

friends who willingly offered ina hand .that has finally catapulted me ·to the. apex of this

auspicious stage of academic horizon.

KIlZA HENRY ,BU/U}>/2014/165 FINAL. YEAR PROJECT .REPORT v



'I:AB~E OF CONTENTS

ABSTRA.C·T .. ;, , ·i

DECLARATION ..~.: , , \ ii

APPROV AL , ; , iii. ' . '.. .' '.

ACl<.N·OWLEDGEMENT , , , , , -r: : ••.••. Y

CHAPT'ER ONE: INTRODUCTlON , « , •• ;., , ••••••••• 4

1..0 Introduction , , ,.· i 4

1..1Background of thestudy , , ;., " 4

1.2 Problem statement ,.,. ; , ; , , 5

1..., 1 M '. "b" .. 6....). aln 0 jecnve , : , , , .

1 3 ? S· ifi .bi ti . 6. peel c 0 .~ec..ves : :, , , ; , ..

1:4 Justification ~ , 6

1.5 Purpose of Study , · · ~.i~ 6

1.6 Scope of Study , , , " ; · ; ; ;.·6

CHAPTER TWO:. LITERATURE. REVIEW , , .: 7.

·2.0 Literature review , 7

2.1 Carrot Profile .: ; ~ , 7

2.1.1 Carrot production in Uganda 7

2.1.2 Carrot varieties.. ~ ,.;, ,•..., , T

2.1.3 Foodvalue of.Carrots · ; ·.·.,..~ , 8

2.1.4 Nutritional and health benefits of carrots , , , , 9'

'2'.2Post Harvest Operations on carrots : ~ : U

2.3 Overview of Existing Carrot Chopping.Methods , -: , 1.1

KllZA HENRY BUfUP/2014/165 FINAL YEARPROJE0fnlliPORT Vi

23.·1 Hand chopping using a knife · ; ...; 7 , •• ~ 11



23.2 Chopping with a carrot grater , ;•............, p

2.3'.3 Manually operated' carrot chopping machine., ......•........................ " 1.2

2.3.4 Electrical Carrot chopper ..; ;., ; "~ ~., 13

2..3:5:· Motor driven carrot chopping machine , ~ 13

? 4'C ... . '14_.; '.. uttmg : :.;~ , , : : ~ , :..,............................. .

2.4.1 Cutting geometricprinciples , , 14

2.4;.1 Mechanics of cutting ~ : :,.: : ~ r , 15

2.5. Material Se.lection .: . , 15

CHAPTER ~: METI::JO~OLOGY ~.~.!•••••••••~ ~..~iI!";•.•~ ~ ~•••••••••• " ~ •••••• ~. 1.7

3.0. Methodology ,"' ' "••.~..•~.:~..........••...6;~ ~.ri••: ~ ,.,•••••• ~•••••••••••••.••••••• ~••••••• ;~. 17

3.1 specific objective 1:'Design of the PrototypeComponents 17

3.'1.1 Design considerations " ~ 17

3 1 ') D "'.' f'th ... '. 17...._. eSlgI19 e prototype. components ,' , .

3.1.3 Power requirements of the machine , , 22

3') S ifi bie ". Pro . Fabri ." d A 'bI ??._ peCI C 0 jectrve z: rototype a ncanon ~. ssem y ~ ~ :., , -'''''

3.2.1 Materials selection ; " 24

-3..2.2 Construction of the ,prototype ~ ~ ; ; ; ; ; ~ ~ ~ 23

3 '} "F' b .. tti f'th .bo . . h b ?4,_,,':> a nca on o' e c opplng.c am ~r , ; :_

"2 ?'4 A . bl' d' . .' : ". . ?4:1._. ssem.y an ]Olnln,g process ~; , ~ ~ .

3· I) S"'F' .. hi . ?4• .i... •. " InlS. Ing process .; : ; ; ~.., :' ,' _

3.2.6 Mode of operation of the machine ~ , ,.., ~ ~ 24

3j Speci fic objective J: Performance Evaluation , ~•..•.....::. 25

'" .~ bl . 4' Be' • E·....:1 • . f th Pr .- 76.).4 specmc 0 jecuve a: onormc vaiuanon 01 e ototype _

4.0 CHAPTER FOUR: RESULTS AND DISCOSSION 27

xnZA HENRY BU/UP/20141165 FINAL YEAR PROJECT REPORT vii



4.1 RESULTS AND DISCUSSION ~.....•....•.............•..•... ~ ; 27

4.1.1 Design of collecting hopper and inlet hoppers 27

4.1.2 Design ofthe ..Cutting Blade ; ; ; ; ~......•... .; 28

4.1.3.:Design of Drivenpulley ;..•.....•.•~ ~ : 29

4?F .'. fth achine "9._ oree requirement 0.· . e·mac. n~ ; , ; ;t..

.4.3 Power delivered by the shaft 30

4,4 The shaft design ~ ~ , :3 t

4.4.1 Determining the minimum diameter of the Shaft ; 31

4 4 ? D· ". f 1 .. f . ftl h ft """.._ etermmation o. ·ang eo twist 0 . re s a , .J._

4.4.3 The factor of safety of the designed shaft 33

4.5· Belt Selection ., , , 33

4.5; 1 Reasons for choosing the v-belt 34

.4.·.6 Design -.offrame., _ , , ·•......: 4. 3·4

4.7 Designof the Cuttingblades , , , ~ .' , J6

4.9 Performance evaluation of the machine 37

4.9.1 Testing of the. prototype ~ ~ ; ~ ·; 37

4.10 Theoretical machine efficiencv ~ ; 38~ .. .. ..

4.11 Chopping efficiency ; ; 38·

4.12 Economic evaluation of'the prototype ~ 40

4.12.1 Master budget for production of the carrot chopper 40

4 ..12 .2.·;Salvage value , ~ 4·1

4: 1.1.3 Depreciation ,~ , ~.•..•......... ~ 4.1

4 1" 4 T· ·......:1· a1 .• . 4·1~ _. . Ou;u annu operating.cost r ~ :.. ..

4 ..12.5 Total revenues · ~.. 41

4.12; 6 Comparison between machine method and hand .knife method .. ! ~ 4J
KIIZAHENRY BU/UP/2014/165 FINAL YEAR PROJE<:TREPORT viii



5.0 CHAPTER FIVE: CONCLUSION AND RECOMMENDETION •••..••..••...•••..••.....•......•44

5·.1Conclusion IiI •••••• ·fII •••••••• ~., ,., "."~ •••••••• , ••••.............................. , ••• 44

5? R . ..d . 45.:.... ecommen anons c ".~ ; , ..

.Ap·PENoICES ~ ; ~ ~ ; A

.KIIZA HENRY BU/IJP/201411~5 FINAL YEAR PROJECT REPORT lx



ACRONYMS/ABBREVIATIONS

:MAAlF - Ministry of agriculture, animal industry 'and, fisheries

fAD - food and agriculture organization

FFV - fresh fruits aridvegetables

USDA - United states Department ofAgriculture

UR,A- Uganda revenue authority

NBV - net. book value

KIIZAHENRY
" ,

BU/UP/2014/165 FINAL YEAR PROJECT REPORT 1.



.LtST OF FIGURES

F· ?I·e· . h . . 1 dknif 1?igure _':".. arrot C oppmg using ian .'. tl1 e~.............................................................................. :...

Figure 2~2:Carrot chopping using carrot grater 0' ; ; , ; , .. ; 12

Figure 2-3 .Manually operated carrot chopping machine : , 13

Figure 2-4~An electric-carrot chopper , · n ~•••••• ; •••••• ; :; : lJ
F· , ..,5 CAD'd . fth . bl d .. .,. "5.igure ~-. : . . rawiug O. e assem e prototy:p~ ~ , _

Figure 4:..6:.Engineering drawing ofhopper with five inlets 28

Figure 4-7 Engineering drawing of cutting blades : ;.;.;~.,~ ~ ~29

figure 4..:8:Engineeringdrawing of frame ~ ,; , 35

Figure 4-9: Engineering drawing of chopping chamber : 37

KIIZAHENRY BtJlUP/2014/165 FINAL YEAR PROJECT REPORT 2



LIST OF TABLES

Table 2-1 .Nutritional content/I DOg of edible portion of can·ot. $)

.Table 2,..2:Carrots consumption/month for five western Uganda hotels in Albertine region 14

Table 2-3: The Physical properties of selected.metals ". 16

.Tal:>~e·l..4: Experiment to' obtainangle of repose ; ·."' · ; 19

Table 3·,5: Listof selected materials.for variousmachineparts; 23-

Table ~-:6:various fabrication methods forthe prototype 23

Table 4-7: Modulus of Rigidity of different materials : , 33

Table 4-8: Below to determine output and theoretical capacity of the prototype , , 38

Table 4..:9:Various trials. to obtain the chopping efficiency ; 39

Table 4-l0:T~stresultsfor hand chopping .~.: , 39

Table 4-11: Budget values for total costsinvolved.to 'produce the prototype ; 40

Table 4-12: Declining balance method ; ~ , 41

Tablea-l S'Determining NPV of the project 42

KUZAHENRY BU/UP/2014/165 FINAL YEAR PROJECT REPORT



CHAPTER ONE: INTRODUCTION

1.0 Introduction

This chapter discusses the background of carrot in the world and Uganda: .in particular; the

problem statement, the objectives of. the project, the reasons as to why the project should be

carried on, giving its purpose and finally the 'Scope of'the project,

~..l Background O.f the study

Carrot (Daucus carota.j is biennial. vegetable whose. tap root is edible and is the most important

root vegetable plants grown worldwide and the major vegetable umbellifer crop of the family
.Apiaceae (Umbelliferae) (Simon et al., 2008). Carrot plants comprise of two parts: the storage

root and the tender foliage. The root is-the most consumed portion 'of the plant; .however, in

China and Japan. 'the-tender young foliage is occasionally used instir-frying or salads (Rubatzlcy

etal., 1999). Appreciableamounts of vitamins such ..as ~-c(lrotene, ascorbic acid, vitamin B, and

tocopherol are found in the roots (Hashimoto and Nagayama 2004). Due to the presence of these

compounds, carrot is considered as a functional rood with: potential health benefits for human

(Hager and Howard 2006; Nicolle et al. 2(103).

The roots are usually orange in Colot, although purple, black, red, white and yellow exist which.

is extensively grown in the world as a source of several vitamins and minerals, (Okelio et al.,

2010). Carrot is among the top-ten most economically important vegetable crops in the world, in.

terms of both areas of production and market value, (Vilela, 20tH; Vilela, 2004).

Common Carrot varieties in Uganda include; Nantes, Chantenay, Miniature, Imperator,

Danvers: (Zandstra ei al., 19.86).

The leading carrot growin~ areas in Uganda 'include Ntungamo (Rushenyi 'county.Rwahi town),
Elgonranges [Bududa, Kween, Bukwo and Kapchorwa districts]. Kumi, Kamuli, Soroti, Kasese

and on various irrigation 'schemes across Uganda such as Mubuku irrigation scheme.

(MAAIF.2008). The commonly cultivated variety in Uganda is the orange carrot,

Traditional method of.hand chopping of carrots with knives IS the only available and affordable

wa~ 'in most hotels, restaurants and functions across Uganda (Kent;2008) .. This method is

laborious, time consuming, and gives low throughput, It involves too much body contact with

KlJZA HENRY BU/UPlz014/165 FINAL YEAR PROJECT REPORT 4
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