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Abstract— The analysis of the household waste composition 

showed food waste as the major component of the solid 

waste stream(40%-48.6%).The time required for compost 

formation depends on the nature of the waste , the amount, 

and the ambient temperature. A major advantage of the 

binas observed was that adequate control of the contents and 

process, prevent smell and fly nuisance commonly observed 

with other bins. For good housekeeping, the contents may be 
removed, the bin washed and set again for use. This type of 

onsite source segregation and composting waste bin is 

suitable for storage, segregation and composting of solid 

wastes at household level, as it prevents the attraction of 

vermin to wastes. The fabricated Waste composter which 

can be made at affordable costs is quite easy to use and 

maintained. In addition, house hold scan save the cost of 

engaging private service for their waste disposal as this bin 

allows for easy segregation of solid wastes at source in one 

device, including composting of the biodegradable 

materials. We recommend that the use of this bin should be 
adopted at household, community and institution all Levels 

for management of solid waste, view to reducing the 

associated public health challenges. Waste is a global issue 

and if not properly deal with, it possess threats to both 

public health and the environment. Storing of mixed wastes 

especially from homes, enables biodegradable materials 

which is decompose under improper, unhygienic and 

uncontrolled conditions. The study aimed at developing an 

eco-friendly waste bin composter for effective household 

and commercial solid waste storage, segregation and 

composting of the biodegradable wastes. Household solid 

waste composition was assessed from locality of households 
in three contrasting areas:  Low-density area, High-density 

area and Middle-density area for four weeks to determine 

the quantity of wastes generated at household level. The 

generation rate for household solid waste was also 

determined and thereafter a waste bin (2ft X 2ft X 3ft) made 

from galvanized steel sheets that were purchased locally was 

fabricated and installed in one randomly selected household 

and tested for its suitability for storing and segregating solid 

wastes at source, with the biodegradable wastes converted 

into compost, using a family of 5 - 6 persons. The fabricated 

waste bin was made to store the waste for about 3 weeks and 
the compost quality observed at the end of 20 days. 
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I. INTRODUCTION 

Organic waste, or green waste, is organic material such as 

food, garden, agriculture and vegetables it can also include 

animal and plant based material and degradable carbon such 

as paper, cardboard and timber. Burying organic waste in 

landfill is a big problem. Hence first we have to know the 
necessity/reasons for solid waste management. 

Food waste is the organic material having the high 

calorific and nutritive values to microbes, that’s why 

efficiency of methane production can be increased. In all the 

cities and places, organic waste is dumped or disposed in 

landfill or discarded, which causes the public health hazards 

and diseases like malaria, cholera, typhoid. Inadequate 

management of wastes like uncontrolled dumping bears 

several adverse consequences. It is not only polluting 
ground water and surface through leachate but also 

promotes the breeding of flies, mosquitoes, rats and other 

disease bearing vectors. Also, it produces unpleasant odor 

and methane which is a major greenhouse gas contributing 

to global warming. 

Agriculture is the major occupation in many parts 

of the world and producing a range of waste waters 

requiring a variety of treatment technologies and 

management practices. The basic occupation of 70% of the 

population in India is majorly dependent on Agriculture. A 

variety of crops are cultivated in India. But after harvesting 
them the crops wastages are either burnt out or thrown as 

waste without taking into consideration of their nutritive 

value. With the increase in the population our aim is not 

only to stabilize agriculture production but also to increase it 

further in sustainable manner. Excessive use of agro-

chemicals like pesticides and fertilizers over years may 

affect the soil health and lead to declining of crop yields and 

quality of the products. Hence, a natural balance needs to be 

maintained at all costs for existence of life and property. The 

obvious choice would be judicious use of agro-chemicals 

and more and more use of naturally occurring materials in 

farming systems. Agriculture waste, which includes both 
natural and non-natural wastes. The conventional agro-waste 

disposal is a traditional and oldest method of waste disposal 

in which agriculture wastes are dumped as it is to degrade in 

a particular place for decomposing. As the waste are 

dumped, it takes more time to degrade and it causes 

environmental pollution. 

Hence the shredder machine is used for shredding 

i.e. converting of macro agriculture waste and food waste 

into small easily decomposable form, which can used as 

organic manure. The small size waste will decompose faster 

than the large or macro size waste. This decomposed waste 
can be used for the crops and this leads to improving in the 

growth and quality of the crops and also improving the soil 

chemical properties such as supply and retention of soil 

nutrients, and promotes chemical reactions. 

Households use various methods to store wastes at 

home before their disposal. The waste composition and 

generation rate are functions of several factors that should 

be considered for effective waste management for 

environmentalists to bring about the desired solutions to the 

waste problems. An important area in the management 

procedures of solid waste is the provision of an efficient and 
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proper system of storage. In every society, people use 

different traditional ways for storing and keeping waste 

generated from residential activities. At the household level, 
proper segregation of waste is required in ensuring that all 

organic matter is kept aside for composting, which is 

undoubtedly the best method for this type of waste. Organic 

waste can be composted and then used as fertilizer, while 

the inorganic waste components should be recycled and 

reused as much as possible. 

The present study focuses on developing an eco-

friendly waste bin composter for household solid waste 

storage and segregation, so that a major part of the 

biodegradable waste can be processed and used, while the 

non-biodegradable recyclables can be collected and 

recycled, reused or sold to itinerant recyclers and waste 
pickers. This will in no small measure encourages sorting of 

household solid wastes at source which will enhance easy 

identification of waste materials and elimination of any 

uncertainty as to the origin of the wastes 

II. PROBLEM DEFINITION 

In past few year population pressure, urbanization, 

industrialization and mechanized agricultural activities have 
increased, due to which organic waste material have been 

accumulated in the environment. So organic waste 

management is a stinging and widespread problem in both 

urban and rural areas in many developing and developed 

countries. But our main motivation is to maintain the 

organic waste management in our college itself due to this it 

plays a great role in recycling essential plant nutrients, 

sustaining soil security as well as protecting the 

environment from unwanted hazards. 

III. LITERATURE SURVEY 

a) S. Vigneswaran et at (1)(2016) presented the design 

aspects of windrow composting facility such as process 

design, composting area sizing, capital and operating 

cost estimation etc are based on processing 3000 tons/yr 

of yard waste etc. To produced 1,500 tons/yr of finished 

compost is made, are discussed in detail. Comes to 

conclusion that, windrow composting is beneficial as 

involve low capital costs, easy to implementation and 

operate, handle a large volume of material. 
b) Ajinkya S. Hande ET at (1) (2014) investigate the 

necessity of the chopping machine, existing chopping 

machine with various modification to obtain organic 

compost. And came to conclusion that, it is possible to 

automate a skilled manual process which would avoid 

worker fatigue. 

c) Swapnesh H. Bhaisare et at (1) (2017) published paper 

in Journal of IJESC 2017 and stated that, in composting 

process the proper maintenance of temperature and 

humidity in pulverized organic waste will increase the 

process of bio-degradation They come to the conclusion 

that organic compost machine helps to increased 
flexibility and decrease the cost required for 

segregation, degradation etc. and total volume of cost is 

minimized. 

d) ShuokerQarani Aziz et at (1)(2018) presented the 

composting process of the organic wastes and methods 

to be used include reducing amount of waste produced 

as well as recycling, reusing and composting waste 

materials .Composting is a useful method to convert 
bio-degradable waste products, which has many 

benefits such as reducing landfill area, contamination, 

eliminate air pollution during burning wastes, achieve 

proper waste management system, enhance recycling of 

materials, which can be carried out a capital cost. 

e) NebojsaJovicic et at (1)(2009)  presented the 

problematic of treatment solid waste and composting 

process, which represent the one of the most acceptable 

option for processing of solid waste. It is necessary that 

the new resources from the waste, whether through 

material recycling, composting or energy through a fuel 

obtained from waste. 

IV. COMPONENTS 

a) Mechanical shredder 

b) Electric motor 

c) Composting tank 

d) Mixing blade 

e) Inbuilt heating system 

f) Worm mixer 
g) Hopper 

h) Spraying arrangement 

 
Fig. 1: Project Setup 

 
Fig. 2: Hopper 
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Fig. 3: Mechanical Shredder 

 
Fig. 4: Electric Motor 

 
Fig. 5: Composting Tank 

V. CONSTRUCTION OF WASTE COMPOSTER 

The basic construction of waste composter consist of above 

listed components. The first component is hopper through 

which waste comes to the shredder and gets converted into 

coarse particles. The waste is then passed to worm mixer 

which converts the waste in finner particles. The waste is 

stored in tank, consisting of spraying arrangement and 

heating system. The mixing arrangement in composting tank 

is provided for mixing of waste. 

VI. WORKING OF WASTE COMPOSTER 

Waste from collected area is fed in the composter through 

the hopper. The waste is shredded in small particles by 

shredder the shredded particles are the passed through worm 

mixer which converts the waste into finner particles. The 

fine waste material is now collected in composting tank. The 

water spraying arrangement is provided so that proper water 

content is maintained in the waste for proper decomposition 

of waste. The temperature of the waste is then maintained 

around 35-40 degree Celsius. The mixing arrangement 

namely stirrer is in the composting tank which continuously 
mixes the waste. The enzymes are added in the waste 

present in composting tank. The decomposition of waste 

takes around 7-8 days and the compost is ready. The 

compost is then taken out from the tank and packed for 

disposal. 

VII. FACTORS AFFECTING COMPOSTING 

A. Aeration & Oxygen 

Composting is a vigorous procedure; that is, it requires 

oxygen. The ideal decomposers need oxygen to do 

something amazing. The oxygen devoured while 

composting must be persistently supplanted by air 

circulation. Great air circulation is energized by setting 

massive fertilizing matter in the heap to make pathways for 

air development, and by "turning" the materials to loosen 

and blend them. In the event that oxygen turns out to be 

rare, anaerobic decay happens. Anaerobic deterioration is 

bothersome in a manure heap since it is slower, makes 
disagreeable odors. 

B. Nutrients 

The decomposer organisms acquire numerous supplements 

from the composting matter, yet carbon (C) and nitrogen (N) 

are especially significant. A well-adjusted extent of carbon 

and nitrogen typically guarantees a decent supply all things 
considered and permits fertilizing the soil quickly. An 

equalization of carbon and nitrogen can be accomplished by 

joining carbon-rich or "brown" materials with nitrogen-rich 

or "green" materials. 

C. Degradability 

The speed at which fertilizing the soil happens is generally 
dictated by the degradability of the materials, that is, the 

means by which effectively they deteriorate. 

Microorganisms effectively digest materials containing a 

high extent of sugars, starches, and proteins, for example, 

organic scraps, fertilizer, and green vegetation. Straw, plant 

stems, and, particularly, woody materials take more time to 

break down and may even go through the fertilizing the soil 

procedure with little change. You will see that numerous 

nitrogen-rich materials (greens) will in general break down 

rapidly, while the carbon-rich materials (browns) are less 

degradable. The degradability of a material is improved by 
cutting into smaller pieces and by guaranteeing that 

sufficient measures of nitrogen and water are accessible. 

D. Moisture 

Microorganisms need dampness to complete their work. If 

the materials are dry, the procedure slows down. Then 

again, an excessive amount of water makes the fertilizer 
heap soaked and thick, which obstructs air circulation. 

Fertilizing the soil materials ought to be sodden however not 

dribbling wet. 

E. Surface Area 

The decomposer organisms deal with the surface of 

particles. Since littler particles offer increasingly surface 
zone, composting is commonly quicker when materials are 
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cleaved and cut into pieces. Be that as it may, a heap with 

just fine particles is thick and consequently does not 

circulate air through well. Particles in the scope of 1/4 to 2 
inches generally compost well. As decay advances, particles 

shrivel and will in general reduce. Swinging extricates the 

compacted particles and improves air circulation. 

F. Temperature 

Heat created by the microorganisms amid composting raises 

the temperature of the fertilizing the soil materials. The 
temperatures in a manure heap regularly ascend above 

120°F and here and there surpass 160°F. High temperatures 

(above 140°F) have the benefit of slaughtering pathogens 

(microorganisms that reason illness) and weed seeds. Since 

backyard composting heaps are little, they may just maintain 

at raised temperatures for a couple of days. 

G. Time 

Depending upon the materials and conditions in a heap, it 

can take a little while to over deliver fertilizer. Fertilizer is 

commonly prepared for use in three to a half year, given 

ordinary turning, satisfactory dampness, and a decent blend 

of materials. With day by day turnings and exceedingly 

degradable material, the composting time can be decreased 

to less than a 2week.Techniques that include practically no 

turning for the most part require over a year to create 

fertilizer that is prepared to utilize. 

VIII. FUTURE SCOPE 

1) By increasing the cutting speed the efficiency can be 

increased. Also by using more number of hammer & 

cutter blades the output efficiency & productivity can 

be increased. 

2) The machine can be made movable in the farm by 

providing wheels of tire to it which can move more 

freely without any problem in the farm or on muddy 

land. 
3) By increasing the size of the cutting chamber more 

amount of crop residue can be continuously feed in the 

machine cutting chamber. Thus ultimately a movable 

bigger size, weight, more productive & well efficient 

machine can be added to the future scope. 

4) By using a sieve having small hole diameter the same 

machine can be used as a thresher to obtain the refined 

grains after harvesting. 

5) By providing a blower in the machine the dust which 

comes out while shredding the dry stems can be blown 

out in one direction. Also if the machine is used as 
thresher then the blower acts as a separator to separate 

the grains from the waste. 

6) Machine can help the farmers & small businessmen to 

be self-efficient & dependent for their everlasting need 

of compost thereby ultimately bringing an upliftment in 

their own standard of living & economy. 

IX. CONCLUSION 

All in all, this paper aim is to show the importance of 
recycling food waste and helping the environment by 

building a machine that converts food waste into compost. 

The machine is completely manufactured in Qatar. This 

food waste composting machine is to be built and used at 

home safely. The design methodology and the engineering 

solutions that will be used in this project were explained in 
the engineering design process. Followed by the identifying 

the customers, knowing their needs and taking their 

feedbacks, which are considered important since our 

purpose is to satisfy the customer’s needs. Furthermore, a 

quality function deployment was used to translate customer 

needs into design specifications. In addition, the external 

and internal constraints and the design standards were 

identified. Moreover, the conceptual design for the machine, 

the design alternatives, alternatives evaluation, and the 

machine’s final design all were discussed briefly and shown 

in detail in this paper. Since the world is seeking 

sustainability, our machine aims to lessen the food waste 
that is thrown into the landfills, which pollute the 

environment by recycling the food waste and turning it, in 

less than 24 hours, to compost that can be used in fertilizing 

the soil to plant healthy and organic food, and contributing 

in creating a safe and sustainable world. 
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