Materials Today: Proceedings Xxx (XXXX) XXX

=
Contents lists available at ScienceDirect

materialstoday:
PROCEEDINGS

Materials Today: Proceedings

journal homepage: www.elsevier.com/locate/matpr

Waste to Wealth: Vegetable market waste to generate electricity, a
design proposal suitable for any medium scale vegetable market in
Indian cities

Sandhya Kiran J. K. %, Abhishek Patil >*, P. Manikanta ¢, K. Sai Pavan ¢, K. Chaitra®, M. Sai Kiran ¢

?Head of Department, Department of Civil Engineering, St. Martin’s Engineering College, Kompally, Secunderabad 500100, India
b Assistant Professor, Department of Civil Engineering, St. Martin’s Engineering College, Kompally, Secunderabad 500100, India
€UG Student, Department of Civil Engineering, St. Martin's Engineering College, Kompally, Secunderabad 500100, India

ARTICLE INFO ABSTRACT

Article history:
Available online xxxx

A biogas plant is current energy source and is reasonable to the necessities representing things to come.
With the suitable use of the processing innovation, the improvement of financially plausible natural
waste biogas digesters which produces power isn’t entirely unachievable. The central purpose of the

K?ywordS-' study is to design the proper power generation unit based on organic waste and to calculate the efficiency

Bl_OgaS of power generation at Monda market of Secunderabad, Telangana by taking exemplary and prototype

EDllgetSt‘e'rt case of Bowenpally market and implementing it. The development of biogas by anaerobic processing
ectricity

of natural waste is an experienced skill that might introduce unmistakable advantages to society.
Natural biogas innovation can lighten many grave issues in the agricultural nations, “The model that
has been decided for the review, Bowenpally vegetable market, Hyderabad, India has gotten Prime
Minister Narendra Modi’s consideration for its creative waste administration framework. Modi lauded
the one-of-its-sort bioelectricity, bio fuel and bio compost age project in his 73rd episode of radio pro-
gram Mann Ki Baat on Sunday. The project has scope to foster in areas, for example, country energy short-
age, low horticulture yield and waste administration department. Moreover through the usage of biogas
innovation harmful ranch waste can be appropriately dealt \through anaerobic processing, age of regular
composts and eventually lead to an productive outcome and expansion in result and pay. From examina-
tion it will become obvious that markets utilizing digesters frameworks have more prominent profit or
advantages than those markets who don’t bringing about the conservation and increment practicality
of the natural waste.

Copyright © 2023 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the Fourth International
Conference on Recent Advances in Materials and Manufacturing 2022.

Organic Waste

1. Introduction materials [2]. This shut framework is called anaerobic digester,

bio digester or a bioreactor.

Biogas ordinarily alludes to a combination of various gases
delivered by the breakdown of natural matter without a trace of
oxygen [1]. Biogas can be delivered from natural substances, for
example, rural waste, fertilizer, metropolitan waste plant material,
sewage, green waste or food squander. Biogas is an environmen-
tally friendly power source. Biogas is delivered by anaerobic pro-
cessing with methane or anaerobic creatures, which digest
material inside a shut framework, or maturation of biodegradable
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Biogas is fundamentally methane (CH4) and carbon dioxide
(CO2) and may have modest quantity of hydrogen Sulfide (H2S).
Dampness and siloxanes (commonly known as silicons). The gases
methane, hydrogen and carbon monoxide (CO) can be combusted
or oxidized with oxygen. This energy discharge permits biogas to
be utilized as fuel; it tends to be utilized for any warming reason,
like cooking. It very well may be utilized in a gas motor to change
over the energy in the gas into power and intensity [3]. Biogas can
be packed after expulsion of carbon dioxide, in the same way as
flammable gas is compacted to CNG and used to drive engine vehi-
cles, in the Unified Realm; for instance, biogas is assessed can pos-
sibly supplant around 17% vehicle fuel. It fits the bill for
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environmentally friendly power dies down in certain regions of the
planet biogas can be cleaned and refreshed to flammable gas stan-
dard, when it turns into the creation bio methane. Biogas is viewed
as a sustainable asset on the grounds that its creation and cycle is
ceaseless and produces no net carbon dioxide. As the natural mate-
rial develops, it is changed over and utilized. It then re fills in a con-
sistently rehashing cycle. From a carbon dioxide is retained from
the air in the development of the essential bio assets as is deliv-
ered, when the material is totally changed over completely to
energy (Fig. 1).

1.1. Organic waste converting into electricity

Economical energy from natural waste bio natural waste has
monstrous potential for efficient power energy recuperation. The
aging of these waste outcomes in biogas that can be changed over
into intensity or power or can be provided to the matrix in the
wake of refining it to qualify of flammable gas [5].

Waste to energy or energy from squander is the most common
way of creating energy as power as well as intensity from the
essential therapy of waste into a fuel source WTE is a type of
energy, most WTE processes produce power or potentially heat
straightforwardly through burning, or produce a flammable fuel
ware, like methane, methanol, ethanol, or manufactured fills.
Change of waste to energy helps in asset protection and ecological
security on a supportable premise. Explicit vaporous and fluid bio
fills are managed exhaustively in the accompanying segments.

1.2. Biomethane

Bio methane, got during anaerobic processing by the microbial
local area, is a modest type of sustainable power that is harmless to
the ecosystem. Regularly, biogas is made out of 45-70% methane,
30-45% carbon dioxide, 0.5-1.0% hydrogen sulfide, 1-5% water
fume, and a limited quantity of different gases (hydrogen, smelling
salts, nitrogen, and so on). Piece of a specific bio fuel differs the
source and creation of biodegradable biomass.The capability of
biogenic waste for gas creation relies profoundly upon its temper-
ament and biochemical organization. Utilization of vegetable
waste for biogas creation not just takes care of the issue of linger-
ing removal and indoor contamination, yet additionally diminishes
reliance on fuel wood.

Bio methane creation is a three-step process including hydrol-
ogy. Bio methane creation is a three-step process including hydrol-
ysis, corrosive beginning, and methanogenesis which is achieved
by a progression of microbial collaborations. Since the three phases
of anaerobic assimilation are constrained by microscopic organ-

Fig. 1. Biodegradable waste at Prototype model of Bowenpally market.
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isms, the item structure shifts with the kind of bacterial populace.
Single stage assimilation of vegetable waste is favored attributable
to its lower venture cost and less complex plan. Regardless, huge
issue related with the single stage handling is the high stacking
rate that impacts the turn of events and activity of methogens.
During anaerobic processing, acetic acid derivation, carbon diox-
ide, and hydrogen are created because of the exercises of acido-
genic organisms. Hydrogen and acetic acid derivation are
absorbed by the methanogens and decreased to methane and
water [6].

At high stacking rates, the metabolic movement of acidogenic
microorganism’s increments bringing about expanded hydrogen
aggregation, while methanogenic living beings can’t build the
action and this difference prompts the end of methane creation.
High biodegradable natural substance of vegetable waste causes
fast fermentation and enormous unstable unsaturated fats creation
which represses the movement of methanogenic microscopic
organisms. However methane creation is a well established pro-
cess, it actually faces a significant test as far as improving the effi-
ciency and yield of the gas. For bio methane gas usage, crude gas
needs to meet the quality attributes of petroleum gas. High CH,
content in the biogas is the excellent point which can be accom-
plished by eliminating a large portion of the CO, and hydrogen sul-
fide from the biogas. The amine cleaning process is the innovation
chiefly utilized for the treatment of biogas.

1.3. Prototype model of Bowenpally biogas plant

At the point when you consider vegetable and organic product
markets in India, this exploration work contains data about foul
smell of extra and harmed produce lying on the ground isn’t just
upsetting yet additionally sums to tones of waste created as the
day’s end [7].

Be that as it may, at the Bowenpally foods grown from the
ground market in Hyderabad, the vegetable waste created is uti-
lized to control streetlamps and shops. Throughout recent months,
10 tons of waste that is produced everyday is then changed over
into 500 units of power. It is utilized to drive 120 streetlamps,
170 shops and a chilly stockpiling units says Lokini Srinivas, deter-
mination level secretary model of Bowenpally market.

Utilizing a similar waste 30 kg of biogas of delivered through
this cycle and is supplanting LPG cooking gas in the container at
the market he makes sense of adding that the market utilizes
800-900 units of ordinary, and presently 80% of the power supply
is satisfied with the biogas.

1.4. Vegetable waste

Vegetable waste is a biodegradable material produced in huge
amounts, quite a bit of which is unloaded ashore to spoil in the
open, which radiates a foul smell, yet additionally makes a major
disturbance by drawing in birds, rodents, and pigs—vectors of dif-
ferent sicknesses. Aside from present collect misfortunes due on
absence of capacity limit, handling and bundling of vegetables as
per clients’ details likewise assumes a significant part in squander
age. Vegetable squanders incorporate the spoiled, strips, shells, and
scratched parts of vegetables or slurries.

These squanders can be treated for bio fuel creation through
maturation under controlled conditions or probably utilized for
fertilizing the soil. The regular deterioration of squanders by organ-
isms creates items with high humus content. Research exercises
have affirmed that this starch rich biomass can be a powerful sub-
strate for environmentally friendly power age Vegetable and
organic product squanders are an exceptional gathering of biomass
that should be portrayed to figure out its tendency for application
as unrefined substance and to propose the best strategy for its



S.K. J. K., P. Abhishek, P. Manikanta et al.

legitimate use. Squander creation likewise impacts the general
yield and energy of the biologic response during assimilation. Por-
trayal of waste should be possible genuinely, artificially, or natu-
rally. Actual portrayal of strong squanders incorporate
assessment of weight, volume, dampness, debris, complete strong,
unstable strong (Versus), variety, scent, temperature, and so on,
while disintegrated and suspended solids are assessed for fluid
squanders. Turbidity is one more significant boundary for fluid
squanders, which should be thought of.

Compound examinations incorporate the estimation of cellu-
lose, hemicelluloses, starch, diminishing sugars, protein, complete
natural carbon, phosphorus, nitrogen, Body, COD, pH, incandescent
light, harmful metals, and so on. Other than these biochemical
boundaries, carbon, phosphorous, potassium, sulfur, calcium, mag-
nesium, and so forth can likewise be tried. This large number of
substance and biochemical boundaries give a knowledge on the
relevance of waste for work in unambiguous energy creation. Bio-
logic portrayal shows the presence of microorganisms and living
beings which are signs of contamination. A typical component of
different types of food squanders incorporates high COD, wealth
in protein, sugar, and lipid bio particles with observable pH variety.
Joshi et al. revealed that losses from vegetables ventures including
carrot, peas, and tomatoes have a high Body and are a rich well-
spring of a few supplements like nutrients, minerals, filaments’,
and so on. Thus, a nitty gritty investigation of waste qualities is
fundamental for choosing its application and assurance of financial
possibility of the interaction. The goals of this study are examined
beneath:

e To save the environment and reduce, reuse and to turn cash
from trash at Monda market situated at Hyderabad, Telangana
by producing electricity from bio fuel (vegetable waste from
market).

e To design an efficient biogas plant which is simple and cost
effective at monda market.

e To identify the defects and find better scope of slurry waste
generated.

2. Proposed design for study area Monda Market, Hyderabad

Monda Market is a vegetable market situated at Secunderabad.
It is said to have been laid out over quite a while back to take spe-
cial care of inhabitant English armed force units. The market is
found around at 500 m (0.31 mi) from Secunderabad Rail line Sta-
tion. It was one of the biggest discounts and retail showcases in
Hyderabad. No parking spots are accessible. Authoritatively around
900 dealers have business in the Monda Market. GHMC has
expressed that because of unfortunate circumstances and deficient
offices, the current design is to be obliterated and a new multi-
celebrated complex was to be built in its place. In 1998, the dis-
count business was moved to model of Bowenpally a rambling of
Secunderabad around 6 km (3.7 mi) from Secunderabad. The
proposition to move the retail market was dropped after brokers
went against the move.

2.1. Prototype model of Bowenpally market

2.1.1. Geographical features

Prototype model of Bowenpally market is situated Secunder-
abad of Hyderabad District, Telangana State. This village falls in
17.476111°N 78.482778°E on the Earth. This Market is located at
an Altitude of 22 m from Mean Sea Level (MSL). This village is
bounded with Alwal on the North, Secunderabad on South, A.S
rao Nagar on East and Bala Nagar Village on West. This village
has an extent of 4-5 Acre (Fig. 2).
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2.1.2. Climatic factors

As per may 2020, this market holds a Maximum Temperature of
43.9 °C. Average Temperature of 32 °C and Minimum Temperature
of 9.2 °C are the recorded temperatures of the study area.This mar-
ket receives an Average Wind speed of 10.0 miles per hour. This
market has received its life time highest Rainfall of 24.15 cm. This
market has got its Maximum Humidity of 52% and Maximum
Cloud Content of 48%.

2.1.3. Population and general features

As per 2011 Census, this market has got a population of 4534
Citizens. The primary occupation of the citizens of this market is
Vegetables selling. Over 150-200 traders have business in the
market.

2.1.4. Population and general features

As per 2011 Census, this market has got a population of 4534
Citizens. The primary occupation of the citizens of this market is
Vegetables selling. Over 150-200 traders have business in the
market.

2.2. Monda market

2.2.1. Geographical features

Monda Market is situated in Shivaji Nagar, Hyderabad, Telan-
gana State. This market falls in 17.4337°N, 78.4958°E on the Earth.
Monda market is located at an Altitude of 22 m from Mean Sea
level (MSL). This village is bounded with Paradise on the North,
Bhoiguda on South, Secunderabad Railway Station on East, Rani-
Gunj on West (Fig. 3).

2.2.2. Climatic factors

As per may 2020, this market holds a Maximum Temperature of
43.9 °C. Average Temperature of 32 °C and Minimum Temperature
of 9.2 °C.This market receives an Average Wind speed of 10.0 miles
per hour. This market has received its life time highest Rainfall of
24.15 cm. This market has got its Maximum Humidity of 52%
and Maximum Cloud Content of 48%.

2.2.3. Population and general features

As per 2011 Census, this market has got a population of 2434
Citizens. The primary occupation of the citizens of this market is
Vegetables selling; meat selling.Over 900 traders have business
in the market.

3. Methodology for proposed study area Monda market

Biogas is a Methane (CH4) is a rich Combustible gas that out-
comes from the decay of Natural waste. Biogas is delivered by Mat-
uration or Anaerobic Processing of biodegradable materials, for
example, vegetables squander, sewage, plant material. The
Biodegradation of natural matter without a trace of oxygen. Natu-
ral food squander that is uneconomical to reuse or reuse is a rea-
sonable feedstock for Anaerobic Processing. The biogas created is
a fuel that can be utilized to produce sustainable electrical energy
and intensity energy.

This kind of biogas contains principally methane (CH4) and
carbon-dioxide (CO2). Composition relies upon the arrangement
of Natural substance, Natural stacking to digesters, time and tem-
perature anaerobic processing.

Just about 15 tons of waste gathered consistently at the
“MONDA MARKET”, which was once useless and would wind up
in landfills, is currently adding importance to individuals’ lives.
Pretty much every ounce of the vegetable, natural product, and
even blossom squander gathered at the market is presently being
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Fig. 2. Satellite image of Prototype model of Bowenpally market from Google Earth.

Fig. 3. Satellite Image of Monda Market from google earth.

utilized to create around 750-800 units of power and 45-50 kg of
bio fuel. The power created is utilized to illuminate almost a 135
streetlamps, 300 slows down, a managerial structure and the water
supply organization. In the meantime, the created bio fuel is
siphoned into the container kitchen of the market.

To initiate the process of biomethanation, tonnes of vegetable
waste are first put on conveyor belts that carry the waste to shred-
ders. The shredded waste is crushed into smaller pieces and slurri-
fied to prepare it for the anaerobic digestion process. Slurrifying
means adding liquid to the bio waste to make it easier to process.
Microorganisms want warm conditions, so the bio waste is heated
to around 37 °C and is put into large containers or pits to start the
process of anaerobic digestion. Anaerobic digestion is a practice
through which bacteria break down organic matter, such as animal
manure, wastewater, vegetable waste bio solids, and food wastes;
in the absence of oxygen Organic waste is eventually converted
into bio fuel, which has two major components, methane (50-
60%) carbon dioxide (30-40%) and Hydrogen sulphide (5%).

It is necessary to remove the carbon dioxide (CO,) and Hydro-
gen Sulphide (H,S) from the biogas. This upgraded gas may also
be used for residential heating and as vehicle fuel, so there are
many good reasons for removing the (CO,) and (H,S).

CO, will always be found in biogas due to the fact that during
anaerobic digestion, (i.e. degradation in the absence of oxygen),

organic material is decomposed by bacteria forming a mixture of
CO, and CH4 with trace amounts of H,S and water vapour at satu-
ration pressure.

Common methods used to eliminate CO, from biogas are lime-
water scrubbing Water scrubbing is used to remove carbon dioxide
but also hydrogen sulphide from biogas since these gases are more
soluble in water than methane. The absorption process is purely
physical (Fig. 4, Table 1).

The existence of H,S in biogas can cause corrosive to the equip-
ment, in addition to this H,S is also hazardous for human and ani-
mal health. CO, contained in Biogas is also an impurity that can
cause corrosive beside H,S so the contained in biogas is also an
impurity that can cause corrosive, so the refining process needs
to be done in order to qualify biogas as natural gas which environ-
mentally friendly and safe for health.

The fuel is then put into ‘100 per cent biogas generators’ that
converts the fuel into electricity, and reaches the market’s electric-
ity bulbs, water supply, kitchen purpose, etc.

CsH1,06 — 3CO, + 3C H4

3.1. Chemical properties of methane

Methane is lighter than air, having a particular gravity of 0.554.
It is just marginally solvent in water. It consumes promptly in air,
shaping carbon dioxide and water fume; the fire is pale, marginally
radiant, and exceptionally hot. The limit of methane is —162 °C
(—259.6°F) and the liquefying point is —182.5 °C (—296.5°F).
Methane overall is truly steady, however combinations of methane
and air, with the methane content somewhere in the range of 5 and
14 percent by volume, are dangerous. Blasts of such combinations
have been successive in coal mineshafts and collieries and have
been the reason for some mine fiascos.

4. Result and discussions

As mentioned in the objectives, this project primarily aims to
design an efficient bio gas plant for Monda Market in a simple pro-
cedure to find a better scope of slurry waste generated.
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To design Biogas Treatment Plant

Vegetable waste in tonne to being
generated from a market to be estimated

l

Dump the vegetable waste through a

truck.

Conveyor belt

l

Pre-Treatment in shredder to remove plastic
waste

l

Mixing / Homogenising in Slurry Tank
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Fig. 4. Mode of approach of the project.

Table 1

Composition of biogas.
Substances Symbol Percentage
Methane CH4 50-70
Carbon dioxide CO, 30-40
Hydrogen H, 5-10
Nitrogen N, 1-2
Hydrogen Sulphide H,S Traces
Water Vapour H,0 0.3

4.1. To save the environment and to reduce, reuse the organic waste

4.1.1. Reduce, reuse and recycle

Food waste can happen because of different reasons which can
happen at different phases of food creation. Decreasing these
squanders can fundamentally influence the abundance of nations
particularly creating ones. This can cut down the cost of food,
reduce the natural effect and decline the misfortunes on food han-
dling (Fig. 5).

4.1.2. Reduce waste by using biodegradable packaging

We as a whole buy our food things at the neighborhood market
or a supermarket. Yet, more often than not we don’t convey a sack
to get back the food things. At those situations, in the event that a
biodegradable sack is utilized rather than a customary plastic pack,
it can decrease how much waste shaped essentially. Buyers can be
urged to constantly convey a jute sack to place their things in when
they go to the market. This further decreases how much wastage
caused because of bundling; likewise it gives sensible lift to the

Fig. 5. Biodegradable bags at Prototype model of Bowenpally market yard.

neighborhood jute materials. In this manner Monda market squan-
der is gathered in a biodegradable pack and unloaded at plant.

4.1.3. Reusing leftover organic waste

We toss out a ton of extras from our food things which are
unappetizing however can be reused as fertilizer. Families can be
urged to frame manure pits in their patios in which the natural
food squanders can be put which would give superb compost to
plants in their nurseries after some time.

4.1.4. Recycling organic waste from markets

Whenever saw cautiously, it very well may be seen that a great
deal of waste from crops are created from the nearby business sec-
tors. Unappetizing pieces of the plants are discarded as they are of
no utilization to the dealers or purchasers. Likewise vegetables
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which have turned sour are of no utilization to anybody. They are
completely arranged off which prompts an increment of waste.
This natural waste, whenever treated appropriately can turn into
a wellspring of practical energy hotspot for the market. They can
create their own power through the natural waste they are left
with. Numerous potential choices incorporate a bio-gas plant, right
close to the commercial center. This can help the nearby local area
in keeping the streets and encompassing clean, as well as giving a
feasible and sustainable wellspring of energy. This guarantees the
100 percent usage of the items, not a piece of the food crops are left
to go to squander. Reusing thusly prompts “Zero-Squander” cre-
ation. Indeed, even the natural waste left from the Biogas plant
can be utilized as grain for the neighborhood dairy cattle, which
again guarantees more pay for the nearby local area as well as
keeping the commercial center clean.

4.1.5. Ideas to be applied

These thoughts are undeniably founded on logical exploration
and have been utilized and investigated previously. These thoughts
are local area based and have been demonstrated to give results.
The arrangements are monetary, manageable and helpful to the
local area too. It guarantees greater work in administration of these
biogas plants, urges to lessen the waste and to show more astute
and better living.

4.1.6. Required area for plant

Not much. The greater part of the space required can be found
in the commercial centers and terraces. Next to zero outer power
and the board is required, the nearby local area themselves can
oversee and manage the plants.

4.1.7. Advantages

These thoughts guarantee zero waste. All pieces of harvests are
spent, subsequently guaranteeing a cleaner region. The power pro-
duced is self-supporting, consequently it is more financial. They
utilize neighborhood individuals to work and oversee along these
lines permitting place for greater business.

4.2. To design an efficient bio gas plant which is simple and cost
effective

4.2.1. Quantity of Influent

IS 9478 (1989) was used for the design procedure of biogas
plant.

Total Organic Waste per day = 15 tons.

= 15,000 kg/day.

For proper digestion, required amount of water = 20% of total
organic waste.

= 0.2 * 15000.

= 3000 lit/day.

= 0.003MLD.

Therefore,

Total quantity of waste to be treated = 15000 + 3000 = 18000 kg.

4.2.2. Dimension of anaerobic digester
Considering the dimensions of anaerobic digestor as:

e Volume of gas collecting chamber = V¢,

e Volume of gas storage chamber = Vg

e Volume of digestion chamber = V4

e Volume of sludge layer = Vy

¢ Volume of top head = V,

o Volume of bottom head =V,

e Volume of cylindrical part = V3

e Characteristic Radius of top head = R;

o Characteristic Radius of bottom head = R,
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e Characteristic Radius of cylindrical part = Rs
e Height of top head = H;

e Height of bottom head = H,

e Height of cylindrical part = Hs

e Diameter of Digester = D (Table 2)

Volume of Anaerobic Digester V = Vo + Vg + Vg + Vg
Volume of Anaerobic Digester V = (Vg + Vq)/8.

4.2.3. Determination of Vs + Vy
Retention time is the time for how long the vegetable waste is
kept (retained) in the container (in hours/days).

Vgst + Vg = Total volume of Influent per day * Retention Time
(HRT).

= 18000 kg per day * 40 days.

= 720,000 kg.

=720 m>,

4.2.4. Total volume and diameter of digester

Volume of Digester V = 720/8.
=90 m?.

Diameter of Digester D = 1.3078 * V1/3.
D =397 m.
D = 4 m (approx).
4.2.5. Components of anaerobic digester

Vol = 0.05*V = 4.5 m>.

Vgst = 0.5%(V — Veor)*K.

where K is gas production rate per m?> digester volume per day,
For India K = 0.4 m®/m>/day, Now.

Vgt = 0.5%(90-4.5)*0.4 = 17.1 m>.

Vg = 0.15*V = 13.5 m°.

Total volume of Anaerobic Digester V = 13.5 + 17.1 + 4.5 = 35.
1me.

4.2.6. Cross-section of anaerobic digester

D=4 m.

V; = 0.0827*D3 = 5.29 m°.

V, =0.05011* D? = 3.20 m°.

V5 = 0.3142* D? = 20.18 m>.

R; =0.725"D = 2.9 m.

R, = 1.0625"D = 4.25 m.

R;=D/2=2m.

H, =D/5=0.8 m.

H,=D/8 =05 m.

Hs = (4/3.41)(V3/D?) = 20.28 m.

Total Volume of Anaerobic Digester = V; + V, + V3 =529 + 3.2
0 +20.18 = 28.598 m°>. Hence ok (Fig. 6).

4.3. High rate biomethanation of vegetable market waste to generate
bio gas
See Fig. 7.

Table 2
Composition of biogas.

Volume Nomenclature Geometrical Dimensions

Veor < 5% D =1.3078 x V'
Vg < 15%V V; = 0.0827 D*
Vgst + Vg = 80% V V, = 0.05011 D*

Vs = 03142 D?

R; =0.725D

R, = 1.0625 D
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Fig. 6. Dimensions of anaerobic digester.

Conveyors are mechanical gadgets or gatherings that transport
material with insignificant exertion. While there are a wide range
of sorts of transport frameworks, they normally comprise of a cas-
ing that upholds either rollers, wheels, or a belt, whereupon mate-
rials move starting with one spot then onto the next.

A shredder is a mechanical gadget used to cut paper into either
strips or fine particles. Government associations, organizations,
and confidential people use shredders to annihilate private, classi-
fied, or generally delicate records (Figs. 8 and 9.

Grinding machine, tool that employs a rotating abrasive wheel
to change the shape or dimensions of a hard, usually metallic,
body. In this the organic matter is completely breakdown as a
mixture.

The aims of operating a sludge tank are to:

1. Hold sludge after it has been removed from the wastewater
treatment system;

2. Settle out sludge further so more water can be recovered; and.

3. Further digest the sludge before hauling away.

Anaerobic absorption is the cycle by which natural matter, for
example, creature or food squander is separated to deliver biogas

Materials Today: Proceedings xxx (Xxxx) Xxx

and bio compost. This cycle occurs without even a trace of oxygen
in a fixed, sans oxygen tank called an anaerobic digester. In this
digester the natural matter is changed over into biogas which
incorporates 60% of methane gas and 40% of carbon dioxide.

There are three sorts of biogas pressure check: the strain range
0-16 kp, pressure range 0-18 kp and the tension territory 0-30 kp.
2. Execution and elements: this check is fundamentally utilized for
the estimation of the biogas tension of the apparatuses. This mea-
sure is sturdy, high consumption obstruction, and simple to
introduce.

Hypothetically, biogas can be changed over straightforwardly
into power by utilizing an energy unit. By and large, biogas is uti-
lized as fuel for burning motors, which convert it to mechanical
energy, driving an electric generator to deliver power. Subse-
quently for 15 tons of natural waste 750 units of power is delivered
and remaining gas is utilized for cooking.

4.4. To identify the defects and to find better scope of slurry waste
generated:

4.4.1. Sewage smell

Sewage smell can be decreased by utilizing gas tight cover
arrangement, this is utilized when foul smell isn’t wanted or after
water spillage is destructive. Covers are involved on sewerage lines
near terminal structures as Pit Covers on link conduit lines. The
covers are break type and are to be loaded up with Concrete or
some other filling material. The covers in this way get converged
with the environmental elements and give a sceptical look.

4.4.2. Sewage treatment

Utilization of sewage water for water system further develops
the development pace of plants as well as lessens the expense of
substance manures. The use of wastewater to cropland and wood-
lands is a shrewd choice for removal since it can work on the actual
properties and supplement content in soils. Consequently the
water which is stayed in the slurry is sent back to ranchers on
the lookout for better development pace of plants.

4.4.3. Slurry handling

In planning another pipeline, the infusion of air downstream
from the siphon may either bring about a generally speaking work-
ing expense reserve funds or work with the vehicle of high-
consistency paste like materials that a slurry siphon couldn’t
accomplish alone. The limit of a current pipeline can be expanded
while holding a similar siphon framework. A current pipeline can
be stretched while keeping up with a similar siphon release pres-
sure; and a current pipeline can be utilized for more-gooey,
shear-diminishing slurry while keeping up with a similar siphon
release pressure.

Fig. 7. (a) Conveyor at prototype model of Bowenpally market, (b) shredder.
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Fig. 9. (a) Anaerobic gas digester, (b) Bio gas pressure tank.

4.5. Discussions

From the above design procedure, it is clear that Monda market
has got its own specifications and results are discussed below:

4.5.1. Monda Market
As discussed in the Section 4.1.1 the organic waste is being
reduced, recycled & reused and collected in biodegradable cover.

e Only food crops and organic waste is collected and left over
plastic and scrap waste are left to go to waste.

e Less area is required to build a bio plant and it can be placed at
backyard of market places.

e The biogas plant suggested has got a volume digester tank to be
mounted on the ground surface and it is a container made up of
mild steel or glass fibre. For the proposed layout masonry work
may be needed for fixing of the tanks, pumps, and other holders
which can be carried out at the customized demand of the site.
As it requires only minimal installations.

e Each component of plant have specific properties and have long
life span.

e Amount of electricity produced by the market is sufficient
throughout the market.

e The complete technology is based on CSIR-IICT’S ANAEROBIC
GAS-LIFT REACTOR.

e Finally, it is estimated at a cost of 1.5 Crores and also construc-
tion to be completed within 5 months period.

5. Conclusions
5.1. Achievements of objectives
To begin with, the project has all started with a primary aim to

Design a Proper bio gas plant using CSIR-IICT’S Anaerobic Gas-Lift
Reactor Technology.

e CSIR-IICT’S Anaerobic Gas-Lift Reactor Technology was thor-
oughly studied and exploded before beginning of project.

o Firstly, the markets are completely explored and the features of
every individual market are presented clearly in study area.

e By calculating the required area, volume and diameter the
finally polished design of market is presented in results and
discussions

e Every Hydraulic Parameter is presented clearly shown in the
layers and reports presented in results and discussions.

¢ Saving the environment by reduce, reuse, recycling and to turn
crash from trash by producing electricity from bio fuel.

5.2. Conclusions of project

o CSIR-IICT’S Anaerobic Gas-Lift Reactor Technology is found to be
simple in technology and easy to understand.

e Amount of organic waste is calculated on the basis of number of
sellers and their selling of vegetables

o Not only vegetable waste we are also using animal waste in this
procedure.

e Components of anaerobic digester are designed according to
their specifications.

o Amount of electricity is calculated on the basis of organic waste
which is generated per day.

e For 10 tons in Prototype model of Bowenpally market 500 units
of electricity is generated and for 15 tons in Monda market 750
units is produced.

Finally, this design is capable of satisfying the electric needs for
the citizens of Monda market and puts a full-stop for their electric-
ity and organic waste problems.

Presently in the Monda market 15 tons of waste is generated
hence bio gas production can be higher and 750 units of electricity
can be obtained through out the monda market.
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Similarly, the designed proposed project can be applied to sev-
eral markets of similar physio-graphical features, producing equal
quantities of vegetable wastes. In this regard, it can be listed the
proposed methodology is applicable for prominent markets of
Hyderabad such as Shapur Vegetable Market, Sanathnagar Vegeta-
ble Market, Badi Chowdi Vegetable market, Moazzam Jahi Market
and suggested for several other state markets of the country.

Data availability
No data was used for the research described in the article.
Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

Acknowledgements

The authors would like to gratefully acknowledge Dr. P. Santosh
Kumar Patra, Principal, St. Martin’s Engineering College, Kompally
and also the management of Bowenpally Market and Monda Mar-
ket for valuable guidance and for the support provided for the
development of this research.

References

[1] N.I. Heywood, Selecting a Viscometer, Chem. Eng. (London) (1985) 16-23.

[2] N.P. Brown, N.I. Heywood (Eds.), Slurry Handling: Design of Solid-
LiquidSystems, Kluwer Publications, Dordrecht, The Netherlands, 1991.

[3] Heywood, N. L, et al., “Assessment of Flow Characteristics of Pulverised Fuel Ash
Slurries at High Concentrations,” Proc. Of Hydrotransport 12, Bruges, Belgium
(Sept 1993), sponsored by BHR Group Ltd., Cranfield, Bedfordshire, U.K.

[5] K.V. Allsford, N.I. Heywood, “State-of-the-Art Review on Pipeline Design for
Slurries and Pastes”, WSH Report 6, AEA Technology, Oxford, U.K., 1985.

[6] N.I. Heywood, “Pipeline Design, Slurry Systems”, in “Encyclopaedia of Chemical
Processing and Design”, 36, Marcel Dekker, New York, 1991, pp. 363-399.

Materials Today: Proceedings xxx (Xxxx) Xxx

[7] Carleton, A. ]., and D. C.-H. Cheng, “Design Velocities for Hydraulic Conveying of
Settling Suspensions,” Proc. of Hydrotransport 3, Paper E5, Golden, CO, pp. E5-
E57 (May 1974), sponsored by BHR Group Ltd., Cranfield, Bedfordshire, U.K.

Further reading

[4] N.I. Heywood, D.-C.-H. Cheng, Comparison of Methods for Predicting Head Loss
in Turbulent Flow of Non-Newtonian Fluids, Trans Inst. Measurement & Control
6 (1) (1984) 33-45.

[8] Durand, R., and E. Condolios, “Experimental Study of the Transport of Solids in
Pipes,” Compte Rendue des Deuxieme Journees de I'Hydraulique, Paris, p. 52 (June
1952).

[9] W. Parzonka et al., Hydrotransport of Solids in Horizontal Pipes: Effect of Solids
Concentration and Particle Size on the Deposit Velocity, Can. J. Chem. Eng. 59
(1981) 291-296.

[10] Shook, C. A, et al., “Experiments with Coarse Particles in a 250 mm Pipeline,”
Proc. of Hydrotransport 10, Paper F4, Innsbruck, Austria, pp. 219-227 (Oct.
1986), sponsored by BHR Group Ltd., Cranfield, Bedfordshire, U.K.

[11] Clift, et al, “A Mechanistically-based Method for Scaling Pipeline Tests for
Settling Slurries,” Proc. of Hydrotransport 8, Paper B1, Johannesburg, South
Africa, pp. 91-104 (Aug. 1982), sponsored by BHR Group Ltd., Cranfield,
Bedfordshire, U.K.

[12] Heywood, N. I, “A Review of Techniques for Reducing Energy Consumption in
Slurry Pipelining,” Proc. of Hydrotransport 10, Paper K3, Innsbruck, Austria, pp.
319-332 (Oct. 1986), sponsored by BHR Group Ltd., Cranfield, Bedfordshire, U.
K.

[13] Heywood, N. I, and J. F. Richardson, “Head Loss Reduction by Gas Injection for
Highly Shear-thinning Suspensions in Horizontal Pipe flow,” Proc. of
Hydrotransport 5, Paper C1, Hanover, Germany, pp. C1-1 to C1-22 (May
1978), sponsored by BHR Group Ltd., Cranfield, Bedfordshire, U.K.

[14] S.I. Farooqi et al., Drag Reduction by Air Injection for Suspension Flow in a
Horizontal Pipeline, Trans. IChemE 58 (1980) 16-27.

[15] Pienaar, V., “Non-Newtonian Fitting Losses,” MS thesis, Cape Technikon, Cape
Town, South Africa (Sept. 1998).

[16] Wonnacott, G., “The Selection of Pumps for Slurries and Pastes,” Proc. of
Hydrotransport 12, Bruges, Belgium, pp. 91-117 (Sept. 1993), sponsored by
BHR Group Ltd., Cranfield, Bedfordshire, U.K.

[17] J. Davidson (Ed.), Process Pump Selection — A Systems Approach, MEP
Publications, IMechE, London, 1986.

[18] Alderman, N. J., and N. I. Heywood, “The Design, Selection and Application of
Valves for Slurry Pipeline Service,” Proc. of Hydrotransport 13, Johannesburg,
South Africa, pp. 673-698 (Sept. 1996), sponsored by BHR Group Ltd.,
Cranfield, Bedfordshire, U.K.



