
  
 

 

FACULTY OF ENGINEERING 

DEPARTMENT OF AGRICULTURAL MECHANISATION AND 

IRRIGATION ENGINEERING 

 

DESIGN AND CONSTRUCTION OF A MOTORIZED ORGANIC 

MANURE CRUSHING MACHINE  

 

                                                                      BY 

                                        WANDERA JACKSON MACHO 

                                                        BU/UP/2014/178 

                                        TELL: +256780625833 OR +256753939626 

                                        EMAIL:machojackson2016@gmail.com 

                                                          DECEMBER 2020 

 

 

Project report Submitted As A Partial Fulfillment Of The Requirements For The Award Of 

Bachelor’s Degree In Agricultural Mechanization And Irrigation Engineering At Busitema 

University 

 

  



WANDERA Jackson Macho BU/UP/2014/178                                                                                  i 

DECLARATION 

I  WANDERA JACKSON MACHO declare to the best of my knowledge that the information 

contained in this report is as a result of my research and effort and it has never been presented or 

submitted to any institution or university for the award of the Bachelor’s Degree in Agricultural 

Mechanization and Irrigation Engineering. 

Signature 

…………………………….. 

Date 

…………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  ii 

APPROVAL 

This project report has been submitted for examination with approval from: 

SUPERVISOR: MR BWIRE DENIS 

Signature  

……………………………….. 

Date 

……………………………………….. 

SUPERVISOR: MR OBETI LAWRENCE GRISM 

Signature  

……………………………….. 

Date 

……………………………………….. 

 

 

 

 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  iii 

DEDICATION  

I dedicate this report to my beloved parents Mr. Okumbe Hum Macho and Mrs. Akumu Mary 

Macho of Bunyadeti, Busia who supported me both morally and financially through my struggle 

since childhood, my sisters and brothers whose love, care, support, encouragement, patience and 

belief in me got me this far, May the almighty God reward you abundantly 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  iv 

ACKNOWLEDGEMENT 

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

protection He has given to me. 

I am indebted to my parents, brothers, sisters, relatives, classmates and friends who have assisted 

me through guidance and support.  

I extend my thanks to all my lecturers of Busitema University at the Faculty of Engineering, 

Agricultural Mechanization and Irrigation Engineering Department who have equipped me with 

academic knowledge throughout my study of the course. 

I acknowledge the valuable assistance given to me at various stages in the preparation of  this  

report  by  my  supervisors whose directions and guidance enabled me to successfully complete 

the project  and may the truly provident God reward and grant your hearts’ desires 

 

 

 

 

 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  v 

ABSTRACT  

The organic manure crusher was designed and constructed from locally available materials for 

crushing the cow dung into small size particle enough to pass through the holes of the detachable 

concave sieve positioned beneath the hammer assembly. The crushing process is achieved by the 

use of swinging hammers in beating the material fed into fine particles. Based on the power 

ratings and output shaft speed of the existing grinding machines in industries; it was found that 

the rotor shaft speed of 1500rpm is suitable to crush the cow dung. The machine was designed to 

be motorized and portable with overall dimensions of 790 x 400 x 1070 mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  vi 

Contents 

APPROVAL ................................................................................................................................................. ii 

DEDICATION ............................................................................................................................................. iii 

ACKNOWLEDGEMENT ........................................................................................................................... iv 

ABSTRACT .................................................................................................................................................. v 

CHAPTER ONE ........................................................................................................................................... 1 

1.0 Background ................................................................................................................................... 1 

1.1 Problem statement ............................................................................................................................... 2 

1.2 Justification ......................................................................................................................................... 2 

1.3 Objectives ........................................................................................................................................... 3 

1.3.1 Main objective ............................................................................................................................. 3 

1.3.2 Specific objectives ....................................................................................................................... 3 

1.4 Scope ............................................................................................................................................... 3 

2.0 LITERATURE REVIEW ....................................................................................................................... 4 

Introduction ............................................................................................................................................... 4 

2.1 Benefits of Organic Manures .............................................................................................................. 4 

2.2 Sources of Organic manures ............................................................................................................... 4 

2.3 Types of Organic Manures .................................................................................................................. 4 

2.3.1 Farm yard Manure ........................................................................................................................ 5 

2.3.2 Green Manures ............................................................................................................................. 5 

Dhaincha (sesbania aculeate): ............................................................................................................... 5 

Sesbania rostrata: .................................................................................................................................. 6 

2.3.3 Crop Residues .............................................................................................................................. 7 

2.3.4 Compost ....................................................................................................................................... 7 

2.3.5 Home Compost ............................................................................................................................ 8 

2.3.6 Concentrated Organic Manures ................................................................................................... 8 

2.4 Methods of crushing organic manure (cow dung) .............................................................................. 9 

2.4.1 Traditional methods of crushing cow dung .................................................................................. 9 

2.4.2 Modern methods of crushing cow dung ....................................................................................... 9 

3.0 METHODOLOGY ............................................................................................................................... 11 

3.1 Introduction ....................................................................................................................................... 11 

3.2 Methodology for specific objective one: .......................................................................................... 11 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  vii 

3.2.1 Design considerations .................................................................................................................... 11 

3.2.2 Conceptual design .......................................................................................................................... 12 

3.2.3 Description of the machine components ........................................................................................ 12 

3.2.4 Principle operation ......................................................................................................................... 13 

3.3 Design analysis of components for organic manure crusher: ........................................................... 13 

3.3.1 Hopper: ...................................................................................................................................... 13 

3.3.2 Design of the hopper volume ..................................................................................................... 13 

3.3.3 Diameter of the roll shaft ........................................................................................................... 14 

3.3.4 Hammer design .......................................................................................................................... 14 

3.3.5 Determining the centrifugal Force exerted by the hammer........................................................ 15 

3.3.6 Hammer diameter ....................................................................................................................... 15 

3.3.7 Hammer weight .......................................................................................................................... 15 

3.3.8 Pulley design .............................................................................................................................. 16 

3.3.9 Belt design ................................................................................................................................. 16 

3.3.10 Power required ......................................................................................................................... 16 

3.3.11 Key way design ........................................................................................................................ 17 

3.3.12 Discharge outlet/ manure outlet ............................................................................................... 17 

3.3.13 Design of the frame .................................................................................................................. 17 

3.4 Selection of the materials .................................................................................................................. 18 

3.4.1 Fabrication Methods .................................................................................................................. 18 

3.5 Methodology for specific objective 2: .............................................................................................. 19 

3.6 Methodology for specific objective 3: .............................................................................................. 20 

3.6.1 Benefit Cost Ratio analysis ........................................................................................................ 20 

CHAPTER FOUR ....................................................................................................................................... 21 

RESULTS AND DISCUSSION ................................................................................................................. 21 

DESIGN CALCULATIONS FOR THE MACHINE COMPONENTS. .................................................... 21 

4.0 Specific objective one: design, fabricate and assemble the different components of the prototype. 21 

4.1 Hopper design ................................................................................................................................... 21 

4.1.1 Volume of the hopper ................................................................................................................ 22 

4.1.3 Crushing chamber .......................................................................................................................... 23 

4.1.4 Hammer design .............................................................................................................................. 24 

4.1.4.1 Mass of each hammer ............................................................................................................. 24 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  viii 

4.1.4.2. Weight of the hammer............................................................................................................ 24 

4.1.4.3. Number of hammers............................................................................................................... 24 

4.1.4.4 Centrifugal force of the hammers ........................................................................................... 25 

4.1.4.5 Hammer diameter .................................................................................................................... 25 

4.1.5 Design of the roll shaft ................................................................................................................... 26 

4.1.5.1 Bending moment of the shaft .................................................................................................. 26 

4.1.5.2 Twisting moment of the roll shaft ........................................................................................... 27 

4.1.6 Power required by the machine ...................................................................................................... 28 

4.1.7 Pulley design .................................................................................................................................. 29 

4.1.8 Belt design ..................................................................................................................................... 30 

4.1.8.1 Determining the belt angle of contact for the rotor pulley ...................................................... 30 

4.1.8.2 Angle of wrap between two pulleys ........................................................................................ 31 

4.1.8.3 Determining the pulley belt tensions....................................................................................... 31 

4.1.9 Design of the key way shaft ........................................................................................................... 32 

4.1.10 Design of the machine frame ....................................................................................................... 32 

4.2 To fabricate and assemble the parts of the machine ......................................................................... 34 

4.2.1 Fabrication of the prototype: ...................................................................................................... 35 

4.3 Specific objective two: to test the prototype ..................................................................................... 35 

4.4 Specific objective three: to carry out the cost benefit analysis ......................................................... 36 

CHAPTER FIVE ........................................................................................................................................ 40 

CONCLUSIONS AND RECOMMENDATIONS ..................................................................................... 40 

5.1 CONCLUSIONS ............................................................................................................................... 40 

5.2 RECOMMENDATIONS .................................................................................................................. 40 

Bibliography ............................................................................................................................................... 44 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  ix 

LIST OF FIGURES  

Figure 1: shows sources of organic manure .................................................................................................. 4 

Figure 2: shows Dhaincha (sesbania aculeate).............................................................................................. 6 

Figure 3: shows sesbania rostrata.................................................................................................................. 6 

Figure 4: shows home compost ..................................................................................................................... 8 

Figure 5: Tractor powered crusher .............................................................................................................. 10 

Figure 6: organic manure crusher ............................................................................................................... 10 

Figure 7: diagram of a motorized organic manure crusher ......................................................................... 12 

Figure 8: shows a 3D drawing of the prototype .......................................................................................... 41 

Figure 9: shows the frame of the prototype ................................................................................................ 41 

Figure 10: shows the rotor shaft and the hammers ..................................................................................... 42 

Figure 11: shows the hopper and the cover frame ...................................................................................... 42 

Figure 12: shows the lower chamber system .............................................................................................. 42 

Figure 13: shows a prototype ready for testing ........................................................................................... 43 

Figure 14: shows the output of manure ....................................................................................................... 43 

 

 

 

 

 

 

 

 

 

 

 

 



WANDERA Jackson Macho BU/UP/2014/178                                                                                  x 

LIST OF TABLES  

Table 1: Shows selection of materials ......................................................................................................... 18 

Table 2: Material selection of components ................................................................................................. 19 

Table 3: shows the test results…………………………………………………………………...35 

Table 4: showing the budget of the project………………………………………………………37 


