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Abstract 

 

This paper presents the methodology for design and fabrication of portable organic waste chopping machine to obtain compost 

with the related search. The study specifies factors influencing the organic waste chopping process and recommends a number of 

design options for chopping machine. These are based on a systematic study of the organic waste chopping process and testing of 

a portable model of chopping machine. For which we consider literatures reviews & some of them are explained. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Composting is the natural process of decomposition and recycling of organic material into a humus rich soil amendment known 

as compost. For any business or institution producing food waste, this organic material can be easily decomposed into high 

quality compost. Fruits, vegetables, dairy products, grains, bread, unbleached paper napkins, coffee filters, eggshells, meats, and 

newspaper can be composted. Thus Compost is well decomposed organic wastes like plant residues, animal dung, and urine 

earth from cattle shed 

 Making Compost A.

To make traditional compost, an alternate different type of shredded plant materials in 6- to 8-inch layers is done. Layering helps 

compost reach the correct nitrogen balance. s, waste fodder etc. 2-inch layers of fine materials are used & processed through a 

machine shredder. Traditional composting includes soil as one of the layers. Water is added  to the compost after every few 

layers of material. Livestock manure also can be added which supplies some nitrogen. The microbes that are naturally found on 

the plant waste ultimately cause decomposition. 

(1) Traditional Way Of Preparing Compost 

(2) Leaf Humus 

 

 Need of Chopping or Shredding Machine B.

It has been realized that large quantity of agricultural wastes remains being unutilized because handling, storage and 

management related difficulties. The reasons are their low bulk density, large area/volume for storage. The farmers on the field 

burn most of these wastes after the harvesting of crops. Thus the agricultural waste burning phenomena is being repeated every 

year. In order to use these wastes for some economical benefits, so the necessary of such machine was felt to utilize all kinds of 

agricultural waste after shredding, which could be economical and practicable. Therefore, the shredder was designed and 

developed considering the physical properties of agricultural wastes like length, top width, root/stem diameter, moisture content, 

bulk density, chopped density etc. were determined. These parameters were considered in designing the machine having capacity 

of 200 kg/h. The various assemblies such as frame, concave, cutting and feeding unit were designed. . By shredding the storage 

volume could be reduced approximately 5.0 times as then the storage volume of whole stalks for concerned crops. The shredded 

wastes can be utilized for industrial purpose as production of hard board, particle boards, corrugated boards boxes, pulp paper, 

sugars, industrial chemical, lignin and in animal feeds. There is a fair scope for production or organic manure, as small process 

can easily be decomposed. Thus in order to have adequate disposal, size reduction of the crop residues is an important step for 
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recycling of agricultural waste. It has been established fact that finer particles (4 to 5 cm) decompose faster as compared to large 

particles. This needs pulverizing, which increase the surface area of the waste materials several thousand folds, thus exposing 

very large areas for micro organic reaction. Shredder is ideal for disposal of course leaves garden and agricultural wastes. Such 

as twinges, small branches, flower stalks straw, tree pruning etc. The finally ground wastes mixed with grass, logs and leaves, 

produce a light compost that encourages improvement of soil. It provides more oxygen and more energy for all the organisms 

involved in soil fertility process. 

 Existing Chopping or Shredding Machines C.

 
1) The Best Shredders & Chippers for Making Compost Manure in Nagpur. RJK-MUWCS-10 

Power = 10 HP Electric Motor 

Main Shaft Speed = 1,800-2,000 RPM 

Disc Blades = 4 

Hammer Blades = 12 

Working Capacity = 150 - 200 Kgs/hr. (Figures are dependent on the feeding item's conditions and manpower employed). 

Feeding Material (Diameter Size) = 1.5 to 2.5 inch 

Output Material / Chips Size = 3 to 15 mm (Interchanging Sieves can be attached to achieve the desired output size) Price-

Rs.87, 450/- 

2) Organic Waste Shredder E-max Baler Company Ltd. (NO.1, ZHENGXIN RD, ZHOUZHUANG TOWN, Jiangyin - 

214400,Jiangsu, China) 

 
Following are the Main Features of Organic Waste Shredder: - 

(1) High Strength, Steel Alloy Shafts  

(2) Heavy-duty framework construction 

(3) Dual shaft system with differential shaft speeds    

(4) independently driven shafts or single drive for both shafts  

(5) Custom rotor speed and torque  

(6) Heavy -duty internal gearbox  

(7) Heat Treated   Key stock  

(8) PLC operation control 

(9) Counter-Rotating Anti-Jam 
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II. CONCEPT 

 

 

 Machine description: A.

Organic waste is fed uniformly through feeding drum and tray. Then the Shaft rotated through electric motor by means of pulleys 

makes the chopping drum to cut the waste by the effect of impact shear obtained from the shearing blades. The cut is also made 

inside the chopping house due to the effect of tensile, friction, and impact effect in chopping process. Then the cut pieces pass 

through the concave holes of the sieve & come out of the machine. The sieves of different sized holes can be used. 

III. LITERATURE REVIEW 

ChakrounM, Gogu .G,Pradel M,Thirion F, Lacour.s (Mech Engg.Res. Group,ClermountUniversity Aibiere France) published a 

paper  under the title “Eco –Design in the field of Spreading Technologies” in the Journal Green Technologies Conference 

IEEE  to investigate environmental impacts of a centrifugal Spreader using organic compost and came to a conclusion that an 

Eco- innovative design should be proposed to allow the designers to  identify & solve the environmental related problems. 

Per-Anders Hansson, Hans Fredriksson published a paper under the title “Use of summer harvested common reed ( 

Phragmites australis) as nutrient source for  organic crop production in Sweden” in the Journal Agriculture, Ecosystems 

& Environment, Vol 102 to investigate the operations to remove the reed biomass from the lake &  to use it as nutrient supply 

in organic crop production & came to a conclusion that if the positive effects of nutrient removal from the lake are considered by 

all the three operations i.e. chopping, composting & harvested biomass usage, then the total economics are highly improved. 

Dr.Salah M. EL-Haggar  published a paper under the title “Sustainability Of Agricultural & Rural Waste Management” in 

the Journal Sustainable Industrial Design & waste management, 2007 to investigate the hidden economic value of agricultural 

waste, to study the converting of organic waste into fertilizers for farming by composting agricultural & rural waste, to combine 

all the major sources of pollution/ wastes in one complex called Eco-rural park or environmentally balanced rural waste complex 

to produce fertilizer, energy, animal fodder & other products & came to a conclusion that it is necessary to make a sustainable 

nature of agricultural & rural waste to reduce environmental pollution & to avoid the depletion of the natural resources. 

M.A Repullo, R. Carbonell, J.Hidalgo, A. Rodrigver- Lizana, R. Ordorier published a paper under the title “Using Olive 

pruning residues to cover soil & improve fertility” in the Journal Soil & tillage Research, vol 124 to investigate the fertility 

of soil that is obtained by the use of Chopped or pruned Olive into different sizes & came to a conclusion that the sample 

containing the largest amount of fine residues of Olive had the largest increase in SOM (Soil Organic Matter).Dr. K. 

Murlidharan, Jayashree A. published a paper under the title “Value addition, product diversification & by product utilization 

in coconut” in the Journal, Journal Of Coconut Development Board to investigate the By- Products obtained from various 
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parts of coconut & came to a conclusion that Coconut husk powder obtained after cutting the husk serves as a bed for the birds in 

the poultry. 

A.EL Fatih, EM.Arif, Atef.A.E  published a paper under the title “Evaluate the modified chopper for rice straw 

composting” in the Journal, Journal of Applied Sciences Research to investigate Cutting Drum Speed & concave holes 

diameter affecting the cutting efficiency, chopper productivity ,power Required, energy consumption & composting period & 

came to a conclusion that Increasing cutting drum speed from 56.6m/s to 70.7m/s increased the cutting efficiency by 3.7%, 

chopper productivity by 55.9% & power required by 35.9% thereby decreasing energy consumption by 9%. Composting period 

decreased to 95 days from 140 days by using 9mm diameter concave hole of sieve. 

IV. RESEARCH METHODOLOGY 

1) Gathering information of the necessity of the Chopping Machine. 

2) Collecting the data from the literature review for development of specific mechanism. 

3) Existing chopping machines to be studied & various modifications required in them are to be focused. 

4) Identification of mechanisms to be attached & their role in Chopping machine to get the desired outputs. 

5) Fabricating the portable Chopping machine to overcome various problems in the existing Chopping machines.  

6) Verification of the design of fabricated portable chopping machine.  

7) To obtain the final results. 

V. CONCLUSION 

The main conclusion will be drawn find out whether it is possible to automate a skilled manual process which would avoid 

worker fatigue. Also the future scope for developing the generalized mechanism for any profile can be identified. 
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