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Abstract— India is the second largest product of fruits and 

vegetables in the world with 221.431 million metric tonnes. 

Rapid industrialization and population growth in India has led 

to the migration of people from villages to cities thereby 

generating thousands of tons of municipal solid waste 

everyday throughout the country. Urban India is reported to 

generate 68.8 million tones of MSW per year with a per capita 

waste generation rate of 500 g/person/day (Annepu, 

2012).The disposal of food waste in landfills has severe 

environmental consequences that range from water pollution 

to the emission of greenhouse gases. Composting food waste 

and other organic waste produces an effective soil 

amendment that improves soil quality and is environmentally 

sustainable. Composting food waste allows communities to 

craft a marketable product that generates income from 

organic wastes that, if disposed in landfills, will merely 

decompose and pollute the environment. In this thesis we are 

decomposing the vegetables for further use of fertilizer for 

soil. As India is agricultural country, therefore it will improve 

the agricultural product. Installation of small green dustbin 

will help in unnecessary transportation, pollution and also 

dumping problem etc.   
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I. INTRODUCTION 

India is the second largest producer of fruits and vegetables 

in the world (next to china) with 221.431 million metric 

tonnes. The cumulative wastages are estimated to be 5.8 to 

18% of the total produced fruits and vegetables (CIOHET, 

2013). The total population in India is 1.27 billion 

representing almost 17.31% of the world’s population. With 

the population growth rate of 1.58%, India is predicted to 

have more than 1.53 billion people by the end of 2030. Rapid 

industrialization and population growth in India has led to the 

migration of people villages to cities thereby generating 

thousands of tons of municipal solid waste (MSW) everyday 

throughout the country. Urban India is reported to generate 

68.8 million tonnes of MSE per year with a per capital waste 

generation rate of 500 g/person/day (Annepu, 2012). The 

total waste generated included the total tonnage of waste from 

366 cities representing almost 70% of India’s urban 

population. The composition of MSW in India is completely 

different when compared to western countries. The MSW is 

composed of large amount of organic fraction (40-60%), ash, 

fine earth (30-40%), paper  (3-6%)  and plastic , glass and 

metals (each less than 1%). The moisture content of urban 

MSW in 47%, C/N ratio ranges between 20 and 30, and the 

average calorific value is 7.3 MJ/kg (1745 kcal/kg) (Annepu, 

2012). 

II. CURRENT RESEARCH 

Past research has identified the stakeholders or people or 

organizations that may have an interest in adequate waste 

management. The stakeholders reported are: national and 

local government (Shekdar,2009);  municipal authorities; city 

corporations; non-governmental organizations (NGO’s); 

households (Sujauddin et al., 2008); private contractors; 

Ministries of Health; Environment, Economy and Finance 

(Geng et al., 2009) and recycling companies (Tai et al., 2011).  

Some scholars have identified factors influencing 

the elements of the waste management systems. According to 

Sujauddin et al.(2008) the generation of waste is influenced 

by family size, their education level and the monthly income. 

Households attitudes related to separation of waste are 

affected by the active support and investment of a real estate 

company, community residential committees’ involvement 

for public participation (Zhuang et al., 2008) and fee for 

collection service based on the waste volume or weight 

(Scheinberg, 2011). Gender, peer influence, land size, 

location of household and membership of environmental 

organization explain household waste utilization and 

separation behavior (Ekere et al.,2009). 

It has been reported that collection, transfer and 

transport practices are affected by improper bin collection 

systems, poor route planning, lack of information about 

collection schedule (Hazra and Goel, 2009), insufficient 

infrastructure (Moghadam et al.,). poor roads and number of 

vehicles for waste collection (Henry et al., 2006). Organizing 

the informal sector and promoting micro-enterprises were 

mentioned by Sharholy et al. (2008) as effective ways of 

extending affordable waste collection services. Lack of 

knowledge of treatment systems by authorities is reported as 

one factor affecting the treatment of waste (Chung and Lo, 

2008).  

Tadesse et al. (2008) analyzed the factors that 

influence household waste disposal decision making. Results 

showed that the supply of waste facilities significantly affects 

waste disposal choice. Inadequate supply of waste containers 

and longer distance to these containers increase the 

probability of waste dumping in open areas and roadsides 

relative to the use of communal containers. Insufficient 

financial resources limiting the safe disposal of waste in well-

equipped and engineered landfills and absence of legislation 

are mentioned by Pokhrel and Viraraghavan (2005). 

In relation to the pricing for disposal Scheinberg 

(2011), analyzing the data from ‘‘Solid Waste Management 

in the World’s Cities’’ (Scheinberg et al., 2010), notes that 

there are indications that high rates of recovery are associated 

with tipping fees at the disposal site. High disposal pricing 

has the effect of more recovery of waste generated, that goes 

to the value chains or beneficial reuse of waste. 

In relation to recycling Gonzalez-Torre and Adenso-

Diaz (2005) reported that social influences, altruistic and 

regulatory factors are some of the reasons why certain 

communities develop strong recycling habits. The authors 

also showed that people who frequently go to the bins to 

dispose of general refuse are more likely to recycle some 
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product at home, and in most cases, as the distance to the 

recycling bins decreases, the number of fractions that citizens 

separate and collect at home increases. Minghua et al. (2009) 

stated that in order to increase recycling rates, the government 

should encourage markets for recycled materials and 

increasing professionalism in recycling companies. Other 

factors mentioned by other scholars are financial support for 

recycling projects and infrastructures (Nissim et al., 2005), 

recycling companies in the country (Henry et al., 2006), drop-

off and buy back centers (Matete and Trois, 2008) and 

organization of the informal sector (Sharholyet al., 2008).  

Waste management is also affected by the aspects or 

enabling factors that facilitate the performance of the system. 

They are: technical, environmental, financial, socio-cultural, 

institutional and legal.   

Literature suggests that technical factors influencing 

the system are related to lack of technical skills among 

personnel within municipalities and government authorities 

(Hazra and Goel, 2009), deficient infrastructure (Moghadam 

et al., 2009), poor roads and vehicles (Henry et al., 2006), 

insufficient technologies and reliable data (Mrayyan and 

Hamdi, 2006).  

Matete and Trois (2008) and Asase et al. (2009) 

respectively suggested that the factors affecting the 

environmental aspect of solid waste management in 

developing countries are the lack of environmental control 

systems and evaluation of the real impacts. Ekere et al. (2009) 

proposed that the involvement of the population in active 

environmental organizations is necessary to have better 

systems.  

Municipalities have failed to manage solid waste 

due to financial factors. The huge expenditure needed to 

provide the service (Sharholy et al., 2007), the absence of 

financial support, limited resources, the unwillingness of the 

users to pay for the service (Sujauddin et al., 2008) and lack 

of proper use of economic instruments have hampered the 

delivery of proper waste management services. Sharholy et 

al. (2008) indicated that the involvement of the private sector 

is a factor that could improve the efficiency of the system.  

It is generally regarded that waste management is 

the sole duty and responsibility of local authorities, and that 

the public is not expected to contribute (Vidanaarachchi et al., 

2006). The operational efficiency of solid waste management 

depends upon the active participation of both the municipal 

agency and the citizens, therefore, socio cultural aspects 

mentioned by some scholars include people participating in 

decision making (Sharholy et al., 2008), community 

awareness and societal apathy for contributing in solutions 

(Moghadam et al., 2009). Management deficiencies are often 

observed in the municipalities. Some researchers that have 

investigated the institutional factors that affect the system 

have come to the conclusion that local waste management 

authorities have a lack of organizational capacities 

(leadership) and professional knowledge. Besides they 

concluded that the information available is very scanty from 

the public domain (Chung and Lo, 2008). The extremely 

limited information is not complete or is scattered around 

various agencies concerned, therefore, it is extremely difficult 

to gain an insight into the complex problem of municipal 

solid waste management (Seng et al., 2010).  

Waste workers are associated to low social status 

(Vidanaarachchi et al., 2006) situation that gives as a result 

low motivation among the solid waste employees. Politicians 

give low priority to solid waste compared to other municipal 

activities (Moghadam et al., 2009) with the end result of 

limited trained and skilled personnel in the municipalities 

(Sharholy et al., 2008). Positive factors mentioned that 

improve the system are support from municipal authorities 

(Zurbrügg et al., 2005) and strategic plans for waste 

management that allows monitoring and evaluating annually 

the system (Asase et al., 2009). 

III. CONSTRUCTION DETAILS & SPECIFICATIONS 

A. List of Component Use in Project 

1) Solar Panel 

2) Drum 

3) DC motor and Shaft 

4) Water Insulation jacket 

5) Agitator  

6) Battery 

1) Solar Panel 

 
Fig. 3.2: solar panel 

Specification for 10W PV Module 

(Test condition: 1000W/m2, AM1.5, 25℃)Type Silicon 

Parameters 10W 

Mono-Crystalline Silicon 

 Maximum Power Watt 10 

 Production Tolerance ±10% 

 Maximum Power voltage V 18V 

 Maximum Power current A 0.56 

 Open circuit voltage V 21.6 

 Short circuit current A 0.59 

 Cells thickness =18mm±20μm  

 size of panel (wide and high) =340*280*22mm 

 frame (type, material and thickness)= Anodized 

Aluminium alloy frame with high mechanical strength, 

good going against the wind, the sleet-proof, be able to 

adapt under each kind of complex bad climatic 

conditions to use, be advantageous for the 

installation.25mm thickness 

 Number of cells 36 

 Weight per piece ( Kgs) 1.5 

 Type of Junction Box PV Junction Box 

 Maximum system voltage 600V 

 Operating Temperature -40℃-80℃ 

 Voltage Standoff AC2000V, DC3000V 
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2) Drum 

 
Fig. 3.3: Drum 

 Inner cylinder Diameter: 27 cm 

 External cylinder Diameter: 30 cm 

 Inner cylinder height  : 19 cm 

 External cylinder height      : 45  cm 

 Material  : Mild steel SAE1030 

3) DC Motor and Shaft 

 DC supply: 4 to 12V 

 RPM: 30 at 12V 

 Total length: 46 mm 

 Motor Diameter: 36 mm 

 Motor Length: 25 mm  

 
Fig. 3.4: DC motor and shaft 

 Brush type: Precious metal 

 Gear head diameter : 37 mm 

 Gear head length : 21 mm 

 Output shaft : Centered  

 Shaft diameter : 6 mm 

 Shaft length : 22 mm 

 Gear assembly : spur 

 Motor weight : 100gms 

4) Water Jacket 

 
Fig. 3.5: Water jacket 

 Space for water jacket : 

External cylinder diameter- Inner cylinder diameter 

= 30-27 

= 3 cm 

5) Agitator 

 
Fig. 3.6: Agitator 

Height of agitator :30cm 

Material : Mild Steel 

B. Advantages 

 It is a net energy producing process which produces 

renewable energy in the form of biogas. 

 It produces solid fertilizer. 

 It sanitizes the waste which is put through it, as long as 

the temperature is held above a required temperature is 

held above a required temperature for a predefined time 

period. 

 It is much less likely to cause environmental pollution 

than spreading untreated organic waste on land. 

 It reduces odour below unprocessed waste odour levels. 

 The effect of the fertilizer is longer lasting than for 

untreated organic waste. 

 Lower initial capital investment needed to start of 

composting facility. 
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 A slightly lower level of training is needed to run a 

composting plant. 

C. Limitations 

 It is necessary to pasteurize the composted material to 

ensure that all infectious agent have been effectively 

removed. 

 It is the biggest disadvantage that composting requires 

the input of quite large energy inputs to aerate and turn 

the compost piles. 

 If run inefficiently composting can cause an odour 

nuisance. 

IV. FUTURE SCOPE 

 It can decompose solid wastes (only vegetables & foods). 

 Compost obtained from our Green Dustbin, we can 

extract methane from it. 

 Displacing industrially produced chemical fertilizers. 

 Reducing vehicle movements. 

 Reducing Electrical Grid transportation losses. 

 Reducing usage of LP Gas for cooking. 

V. CONCLUSION 

Drum composting of vegetable waste was successful with the 

combination of cow dung, saw dust and dried leaves. The 20 

days of operation was found highly efficient for producing 

stabilized compost within shorter time. Appropriate addition 

of efficient material plyed a major role in the degradation 

process. The successful operation of vegetable waste 

composting is followed out by adding appropriate quantity of 

bulking agent such as saw dust and dry leaves to maintain the 

thermophilie phase and increase the efficiency of process. 

Since, lower addition of bulking agents during the process 

might lead to the production of lechate thereby deteriorating 

the quality of compost. However, higher addition of bulking 

agent might add more lignocellulose concentration to end the 

product, which might take longer time for further deradation. 

Maintenanace of longer thermophilie phase during 

the process proved to be crucial in the elimination of 

pathogens and degradation of lignocellulose fractions. 

Despite of various microbial communities during vegetable 

waste composting, each community was observed to act 

accordingly to temperature and nature of substraite available. 

Microbial population growth was influienced by the 

temperature and also effective organic matter degradation. 

However, combination of waste material played a major role 

in favouring microbial succession. The final end prouct was 

completely stabilised with lower oxygen uptake rate and 

CO2evaluation rate at the end of composting period. 
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