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1. INTRODUCTION
A Composite material (also called a composition material or shortened to composite, which is the common name) is a
material made from two or more constituent materials with significantly different physical or chemical properties that,
when combined, produce a material with characteristics different from the individual components. The individual
components remain separate and distinct within the finished structure.

Figure 1.1 Composite Materials
The new material may be preferred for many reasons: common examples include materials which are stronger, lighter, or
less expensive when compared to traditional materials.

Figure 1.2 Classification of composite material
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More recently, researchers have also begun to actively include sensing, actuation, computation and communication into
composites [1], which are known as Robotic Materials. The composite materials are commonly classified based on matrix
constituent. The major composite classes include Organic Matrix Composites (OMCs), Metal Matrix Composites
(MMCs) and Ceramic Matrix Composites (CMCs).

2. METHODS

Methods of Solid Wastes Disposal
1. Sanitary Landfill

2. Incineration

3. Composting

4. Pyrolysis

1. Sanitary Land Filling:
In a sanitary landfill, garbage is spread out in thin layers, compacted and covered with clay or plastic foam. In the
modern landfills the bottom is covered with an impermeable liner, usually several layers of clay, thick plastic and sand.
The liner protects the ground water from being contaminated due to percolation of leachate.Leachate from bottom is
pumped and sent for treatment. When landfill is full it is covered with clay, sand, gravel and top soil to prevent seepage
of water. Several wells are drilled near the landfill site to monitor if any leakage is contaminating ground water. Methane
produced by anaerobic decomposition is collected and burnt to produce electricity or heat [1]. Sanitary Landfills Site
Selection:

i. Should be above the water table, to minimize interaction with groundwater.

ii. Preferably located in clay or silt.

iii. Do not want to place in a rock quarry, as water can leech through the cracks inherent in rocks into a water fracture
system.

iv. Do not want to locate in sand or gravel pits, as these have high leeching. Unfortunately, most of Long Island is sand or
gravel, and many landfills are located in gravel pits, after they were no longer being used.

v. Do not want to locate in a flood plain. Most garbage tends to be less dense than water, so if the area of the landfill
floods, the garbage will float to the top and wash away downstream.

A large number of adverse impacts may occur from landfill operations. These impacts can vary:

i. Fatal accidents (e.g., scavengers buried under waste piles).

ii. Infrastructure damage (e.g., damage to access roads by heavy vehicles).

iii. Pollution of the local environment (such as contamination of groundwater and/or aquifers by leakage and residual soil
contamination during landfill usage, as well as after landfill closure).

iv. Off gassing of methane generated by decaying organic wastes (methane is a greenhouse gas many times more potent
than carbon dioxide, and can itself be a danger to inhabitants of an area).

v. Harbouring of disease vectors such as rats and flies, particularly from improperly operated landfills.

2. Incineration:
The term incinerates means to burn something until nothing is left but ashes. An incinerator is a unit or facility used to
burn trash and other types of waste until it is reduced to ash. An incinerator is constructed of heavy, well-insulated
materials, so that it does not give off extreme amounts of external heat [2].The high levels of heat are kept inside the
furnace or unit so that the waste is burned quickly and efficiently. If the heat were allowed to escape, the waste would not
burn as completely or as rapidly. Incineration is a disposal method in which solid organic wastes are subjected to
combustion so as to convert them into residue and gaseous products. This method is useful for disposal of residue of both
solid waste management and solid residue from waste water management. This process reduces the volumes of solid
waste to 20 to 30 per cent of the original volume. Incineration and other high temperature waste treatment systems are
sometimes described as “thermal treatment”. Incinerators convert waste materials into heat, gas, steam and ash.
Incineration is carried out both on a small scale by individuals and on a large scale by industry. It is used to dispose of
solid, liquid and gaseous waste[3]. It is recognized as a practical method of disposing of certain hazardous waste
materials. Incineration is a controversial method of waste disposal, due to issues such as emission of gaseous pollutants.
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3. Composting:
Due to shortage of space for landfill in bigger cities, the biodegradable yard waste (kept separate from the municipal
waste) is allowed to degrade or decompose in a medium. A good quality nutrient rich and environmental friendly manure
is formed which improves the soil conditions and fertility. Organic matter constitutes 35%-40% of the municipal solid
waste generated in India. This waste can be recycled by the method of composting, one of the oldest forms of disposal. It
is the natural process of decomposition of organic waste that yields manure or compost, which is very rich in nutrients.
Composting is a biological process in which micro-organisms, mainly fungi and bacteria, convert degradable organic
waste into humus like substance[4]. This finished product, which looks like soil, is high in carbon and nitrogen and is an
excellent medium for growing plants. The process of composting ensures the waste that is produced in the kitchens is not
carelessly thrown and left to rot. It recycles the nutrients and returns them to the soil as nutrients. Apart from being clean,
cheap, and safe, composting can significantly reduce the amount of disposable garbage. The organic fertilizer can be used
instead of chemical fertilizers and is better specially when used for vegetables. It increases the soil’s ability to hold water
and makes the soil easier to cultivate. It helped the soil retain more of the plant nutrients.Vermi-composting has become
very popular in the last few years. In this method, worms are added to the compost. These help to break the waste and the
added excreta of the worms makes the compost very rich in nutrients. Preferably the pit should be lined with granite or
brick to prevent nitrite pollution of the subsoil water, which is known to be highly toxic. Each time organic matter is
added to the pit it should be covered with a layer of dried leaves or a thin l+/ayer of soil which allows air to enter the pit
thereby preventing bad odour. At the end of 45 days, the rich pure organic matter is ready to be used. Composting: some
benefits

i. Compost allows the soil to retain more plant nutrients over a longer period.

ii. It supplies part of the 16 essential elements needed by the plants.

iii. It helps reduce the adverse effects of excessive alkalinity, acidity, or the excessive use of chemical fertilizer.

iv. It makes soil easier to cultivate.

v. It helps keep the soil cool in summer and warm in winter.

vi. It aids in preventing soil erosion by keeping the soil covered.

vii. It helps in controlling the growth of weeds in the garden.

4. Pyrolysis:
Pyrolysis is a form of incineration that chemically decomposes organic materials by heat in the absence of oxygen.
Pyrolysis typically occurs under pressure and at operating temperatures above 430 °C (800 °F)[5].In practice; it is not
possible to achieve a completely oxygen-free atmosphere. Because some oxygen is present in any pyrolysis system, a
small amount of oxidation occurs. If volatile or semi-volatile materials are present in the waste, thermal desorption will
also occur. Organic materials are transformed into gases, small quantities of liquid, and a solid residue containing carbon
and ash. The off-gases may also be treated in a secondary thermal oxidation unit. Particulate removal equipment is also
required. Several types of pyrolysis units are available, including the rotary kiln, rotary hearth furnace, and fluidized bed
furnace. These units are similar to incinerators except that they operate at lower temperatures and with less air supply.

3. MATERIAL
3.1 Feed fruit and vegetable waste:

Give the fruit and vegetable culls to local food banks. Compost fruit and vegetable culls.

Table No: 3.1 Fresh fruit and vegetable
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Fruit and vegetable wastes (FVW) are produced in large quantities in markets and constitute a source of nuisance in
municipal landfills because of their high biodegradability .In the central distribution market for food (meat, fish, fruit,
and vegetables), the total amount of wastes coming from fruit and vegetables is around 90 tonnes per day for 250 days
per year. In India, FVW constitute about 5.6 million tonnes annually and currently these wastes are disposed of by
dumping on the outskirts of cities. In Tunisia FVW are estimated to be 180 tons per month. The total initial solid
concentration of FVW is between 8 and 18%, with a total volatile solids (VS) content of about 87% when anaerobic
digestion was operated. The organic fraction includes about75% sugars and hemicellulose, 9% cellulose and 5% lignin.
The easily biodegradable organic matter content of FVW (75%) with high moisture facilitates their biological treatment
and shows the trend of these wastes for anaerobic digestion for FVW treatment because they require preliminary
treatment to minimize the organic loading rate.

Figure 3.1 Vegetable waste
However, complex vegetable processing effluent, such as olive mill wastes containing large amounts of phenolic and
non-biodegradable compounds, are resistant to biological degradation. Aerobic processes are not favoured.

3.2 Fruit Waste
Processing of fruits produces two types of waste - a solid waste of peel/skin, seeds, and stones etc. -a liquid waste of juice
and washes waters.  In some fruits the discarded portion can be very high (e.g. mango 30-50%, banana 20%, pineapple
40-50% and orange 30-50%).  Therefore, there is often a serious waste disposal problem, which can lead to problems
with flies and rats around the processing room, if not correctly dealt with.  If there are no plans to use the waste it should
be buried or fed to animals well away from the processing site.

Figure 3.2 Fruit waste
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Food processing wastes are those end products of various food processing industries that have not been recycled or used
for other purposes. They are the non-product flows of raw materials whose  economic  values ate  less  than  the  cost  of
collection  and  recovery  for  reuse;  and  therefore discarded as wastes. These wastes could be considered valuable by-
products if there were appropriate technical means and if the value of the subsequent products were to exceed the cost of
reprocessing.

Residues in this case cannot be regarded as wastes but become an additional resource to augment existing natural
materials. Recycling, reprocessing and eventual utilization of food processing residues offer potential of returning these
by-products to beneficial uses rather than their discharge to the environment which cause detrimental environmental
effects. Successful food waste reprocessing involves

(a) Rendering recovered by-products suitable for beneficial use

(b) Promoting marketability to ensure profitable operating

(c) Employing reprocessing technology

(d) Creating an overall enterprise that is acceptable and economically feasible.

Figure 3.3 Composition of kitchen waste
If  effective  utilization  of  food  residues  to  occur,  food  manufacturers  should  invest  in  specialized  secondary
industry  to  utilize  the  residues.  Efforts are needed to develop new technologies and to institute suitable measures to
promote waste reclamation; this can only be achieved   if   food   residues   are    considered   as   complementary
resources   rather   than   as   undesirable wastes.  Food  industry  produces  large  volumes  of  wastes,  both  solids  and
liquid,  resulting  from the production, preparation and consumption of food. These wastes pose increasing disposal and
potential  severe  pollution  problems  and  represent  a  loss  of  valuable  biomass  and  nutrients.  Beside their pollution
and hazard aspects, in many cases, food processing wastes might have a potential  for  conversion  into  useful  products
of higher  value  as  by-product,  or  even  as  raw material for other industries, or for use as food or feed after biological
treatment. The com position of wastes emerging from food processing factories is extremely varied and depends  on  both
the  nature  of  the  product  and  the  production  technique  employed.  For  example,  wastes from meat  processing
plants will  contain  a high fat  and  protein content,  whilst waste from the canning industry will contain high
concentrations of sugar and starches. Also, the waste may not only differ from site to site but also vary from one time of
the year to another.  Furthermore,  the  volume  and  concentration  of  the  waste  material  will  not  be  constant.  This
may  cause  some  problems  in  managing  a  consistent  working  process  due  to   fluctuations in the nature,
composition and quantity of raw materials In  general  wastes  from the  food  processing  industry  have the  following
characteristics  (Litchfield, 1987):

1. Large amounts of organic materials such as proteins, carbohydrates and lipids

2. Varying amounts of suspended solids depending on the source
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3. High biochemical oxygen demand (BOD) or chemical oxygen demand (COD)

3.3 Garden Waste
Green waste also called agricultural waste is biodegradable waste that can be composed of garden or park waste, such as
grass or flower cuttings and hedge trimmings, as well as domestic and commercial food waste.Green waste also called
agricultural waste is biodegradable waste that can be composed of garden or park waste, such as grass or flower cuttings
and hedge trimmings, as well as domestic and commercial food waste. The differentiation green identifies it as high in
nitrogen, as opposed to brown waste, which is primarily carbonaceous Green waste is often collected in municipal
curbside collection schemes or through private waste management contractor businesses and subject to independent
audit. Biogas captured from biodegradable green waste can be used as biofuel. Green waste can be used as non-food crop
to produce cellulosic ethanol. It can also help us reduce the usage of petroleum gases which produce harmful gases on
burning.

Figure 3.3 Garden Waste

3.4 Saw Dust:
Sawdust or wood dust is a by-product of cutting, grinding, drilling, sanding, or otherwise pulverizing wood or any other
material with a saw or other tool; it is composed of fine particles of wood. It is also the by-product of certain animals,
birds and insects which live in wood, such as the woodpecker and carpenter ant [6].It can present a hazard in
manufacturing industries, especially in terms of its flammability.

Figure 3.4 Saw Dust
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Sawdust is the main component of particleboard.A major use of sawdust is for particleboard; coarse sawdust may be used
for wood pulp. Sawdust has a variety of other practical uses, including serving as a mulch, as an alternative to clay cat
litter, or as a fuel. Until the advent of refrigeration, it was often used in icehouses to keep ice frozen during the summer.
It has been used in artistic displays, and as scatter in miniature railroad and other models. It is also sometimes used to
soak up liquid spills, allowing the spill to be easily collected or swept aside. As such, it was formerly common on
barroom floors. It is used to make Cutler's resin. Mixed with water and frozen, it forms pykrete, a slow-melting, much
stronger form of ice.Sawdust is used in the manufacture of charcoal briquettes. The claim for invention of the first
commercial charcoal briquettes goes to Henry Ford who created them from the wood scraps and sawdust produced by his
automobile factory [7]

3.5 Soil:
Soil is a mixture of minerals, organic matter, gases, liquids, and countless organisms that together support life on Earth.
Soil is a natural body called the pedosphere which has four important functions:it is a medium for plant growth; it is a
means of water storage, supply and purification; it is a modifier of Earth's atmosphere[9].it is a habitat for organisms; all
of which, in turn, modify the soil. Soil has been called the Skin of the Earth as it interfaces with the lithosphere, the
hydrosphere, the atmosphere, and the biosphere[10]. The term pedolith, used commonly to refer to the soil, literally
translates ground stone. Soil consists of a solid phase of minerals and organic matter (the soil matrix), as well as a porous
phase that holds gases (the soil atmosphere) and water (the soil solution)[11][12][13]. Accordingly, soils are often treated
as a three-state system of solids, liquids, and gases[14].

Figure 3.5 Contains of Soil

Soil is a product of the influence of climate, relief (elevation, orientation, and slope of terrain), organisms, and its parent
materials (original minerals) interacting over time [15]. Soil continually undergoes development by way of numerous
physical, chemical and biological processes, which include weathering with associated erosion. Given its complexity and
strong internal connectedness soil has been considered as an ecosystem by soil ecologists [16].

Figure 3.6 Soil
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Most soils have a dry bulk density (density of soil taking into account voids when dry) between 1.1 and 1.6 g/cm3, while
the soil particle density is much higher, in the range of 2.6 to 2.7 g/cm3[17]. Little of the soil of planet Earth is older than
the Pleistocene and none is older than the Cenozoic [18],although fossilized soils are preserved from as far back as the
Archean[19].

Figure 3.6 Soil present in earth
Soil science has two basic branches of study: edaphology and pedology. Edaphology is concerned with the influence of
soils on living things[20]. Pedology is focused on the formation, description (morphology), and classification of soils in
their natural environment[21]. In engineering terms, soil is included in the broader concept of regolith, which also
includes other loose material that lies above the solid geology. Soil is commonly referred to as earth or dirt; technically,
the term dirt should be restricted to displaced soil.

4. FABRICATION AND DESIGNING

4.1 Composite Machine:
A composite is any engineered material made by plying, layering or otherwise combining two distinct and separate
materials to realize a combined material that leverages the strengths of its components. One composite material
frequently used in industry is the carbon fiber reinforced plastic (CFRP) finding applications on both aircraft and, more
recently, race cars. “Composites machining,” while it is not limited to CFRP, frequently refers to challenges faced by
manufacturers working with this particular material.

Figure 4.1 Composite Machine
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CFRP parts generally must be drilled and trimmed via machining, and in some cases these components receive precision
milled surfaces as well. The challenges particular to this machining include fixturing the geometrically complex parts, as
well as tooling selection for cutting the hard material. Machining of composite materials is difficult to carry out due to
the anisotropic and non-homogeneous structure of composites and to the high abrasiveness of their reinforcing
constituents. This typically results in damage being introduced into the workpiece and in very rapid wear development in
the cutting tool. Conventional machining processes such as turning, drilling or milling can be applied to composite
materials, provided proper tool design and operating conditions are adopted

`

4.2 Isometric View of Composite machine

Figure 4.2 Isometric View of composite Machine

4.3 Blades of Composite Machine
A blade is the portion of a tool, weapon, or machine with an edge that is designed to puncture, chop, slice or scrape
surfaces or materials. A blade may be made from a flaking stone, such as flint, metal (usually steel), ceramic, or other
material .Blades are one of humanity's oldest tools, and continue to be used for combat, food preparation, and other
purposes.

Figure 4.3 Blades used for composite machine
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Figure 4.4 Internal parts of blades used for composite machine

Figure 4.5 Moving parts of blades used for composite machine

5 WORKING OF COMPOSITING MACHINE
In composite machine we had taken also known as a tip, dump, rubbish dump, garbage dump or dumping ground and
historically as a is a site for the disposal of waste materials by burial and the oldest form of waste treatment although the
burial part is modern; historically, refuse was just left in piles or thrown into pits.
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In composite machine we had used different raw material such as Fruit waste, Garden waste, Grass Waste.

For Decomposition of all material we had used soil and saw dust.

5. PROCEDURE
Composting is one of the important technologies for Solid Waste Management (SWM).Any organic material that can be
biologically decomposed is compostable. In fact, human beings have used this naturally occurring process for centuries
to stabilize and recycle agricultural and human wastes Today, composting is a diverse practice that includes variety of
approaches, depending on the type of organic materials being composted and the desired properties of the final product.
To derive the maximum benefit from the natural, but typically slow decomposition process, it is necessary to control the
environmental conditions during the composting process .

6. RESULT AND DISCUSSION
Following are all important properties of soil and its composition:
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Percentage of Relativity has been changes with respective to water absorption:

Graph 6.1 Percentage of RH vs Percentage of Absorption

Graph 6.2 Time vs Percentage moisture
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Productivity and Energy requirement data from experiment:

Sr No. Productivity kg/hr energy KWHr/Ton

Dry solids 24 29

wet solids 19 37

Table 6.1 experimentally data for Productivity vs Energy requirement

Graph 6.3 Productivity vs Energy requirement
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