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Abstract: The waste management is very important thing or task to control and reduce amount of waste.
And composting has been acknowledged as a main stay for the proper waste management. There are
compost bins and that are worked on electricity. But the only problem we might face is its cost and increase
in electricity bills. The aim of this project is to enhance the interactivity in household levels by making it
easier and cheaper and enabling the user to interact with it as well as making the entire process user
friendly. The ‘Solar Powered Compost Bin’ will be definitely a great work got proper waste management
at houses. And the parameters like temperature, humidity as well as moisture are also controlled. The
problem of increased in electricity bills is overcome, as this compost bin is totally worked on solar power
supply. Also the ‘Solar Powered Compost Bin’ will enhance the public health as well as health of soil.
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I. INTRODUCTION

The waste management is very important thing or task to control and reduce amount of waste. And composting
has been acknowledged as a main stay for the proper waste management. There are compost bins and that are
worked on electricity. But the only problem we might face is its cost and increase in electricity bills. The aim of
this project is to enhance the interactivity in household levels by making it easier and cheaper and enabling the
user to interact with it as well as making the entire process user friendly. The ,,Solar Powered Compost Bin* will
be definitely a great work got proper waste management at houses. And the parameters like temperature, humidity
as well as moisture are also controlled. The problem of increased in electricity bills is overcome, as this compost
bin is totally worked on solar power supply. Also the ,,Solar Powered Compost Bin“ will enhance the public health
as well as health of soil. In ancient Athens each household was responsible for collecting and transporting its
wastes. They used to place their wastes, covered periodically with layers of soil, in large pits. These practices
basically are fundamentals of waste management nowadays. Most waste still ends up in landfill. However, before
the industrial revolution the human population was about 1 billion people, now it is 7.5 billion. Before the
demographic explosion humans could afford to simply take the trash somewhere out of the abode, today it is
impossible. Mankind needs new solutions immediately. Waste management systems based on the collection of
waste and transportation to disposal sites are outdated. It has been estimated that collection costs range
between 40 and 60 % of a community*s solid waste management costs. Moreover, garbage trucks are involved in
more than 5 fatal accidents per 100 million miles travelled. Elimination of waste collection could also prevent CO2
emissions of 4.2 to 12 kg CO2 per tonne of waste, depending on the types of vehicles employed in the various
stages of waste transportation and the estimates of payload and average journey distances. Disposing food waste
into the landfill can cause the organic matter to react with other materials and create toxic mixtures Unfortunately,
the use of some of these solutions such as dumping and waste burning in the home is disastrous. For a considerable
time a large variety of waste management practises have been studied and developed. Some of them were adopted

as key solutions in waste management, namely: source reduction, collection, recycling, composting, incineration
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(burning), landfilling and simply dumping. The higher the income per capita, the more effective and safe for
environment and population are the solutions used in a particular region.
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I1. LITERATURE REVIEW

Composting is not only a modern age matter, this practice took place long time ago. The earliest records state
evidence that before the introduction of modern sewage systems, the major fertilizers were animal manure and
composts of garden and kitchen wastes. Composting existed 10 000 years ago through the Akkadian empire which
was located in modern day Iraq. When the citizens noticed that their plants grew better in area where there was
manure they started putting manure in their soil. The history of composting also states that early farmers in
Scotland, during the Stone Age, used to put manure and vegetable compost in their soil. Moving to Ancient Asia,
there is evidence that the tools found in Neolithic sites in northern china contained similar features as those used
by the Scottish farmers. The Greeks, Romans and Egyptians used composting too. In Egypt, after observing the
worms® composting abilities, Cleopatra enacted a law that states that anyone who removes earthworms from Egypt
was punished by death. During the 12th century, the Handbook Kitab Al Falah written by Ibn AL Awam gave
detailed information about composting and the use of manure. . In 1943, George Washington Carver said “Make
your own fertilizer, compost can be done with little labor and practically no cash outlay”. Yet, composting was
soon replaced in the early 20th century. Justus Von Liebig, a German scientist, proved in 1840 that the plants can
get nourishment from the chemicals. Therefore, the vegetables® and animals® waste mixture was replaced quickly
by artificial fertilizers, and that was the beginning of the scientific method of farming. But like all the artificial
solutions, fertilizers had their opponents.

II1. SYSTEM OVERVIEW
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Soil Moisture LCD Display
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Figure 1: Bock diagram of system

The composting process has received much attention in recent years because of pollution concerns due to increase
in volume of waste. This project report describe a smart way for the mitigation of the waste generation which is
smart compost bin. The characteristics of the smart compost bin and its structure are also explained. Composting
is a microbiological anaerobic process. Smart compost bin is a system which comprises of several components
such as, metal and plastic detector, composting unit and outlet provision for produced fertilizer. Composting
process is controlled by some parameters such as temperature, moisture and oxygen content Maintaining
temperature fluctuations during composting period could allow adequate control of the process in case of any
difficulty. Moisture content is the factor which makes the nutrients bioavailable. To be successful, we will need

to provide the microorganisms in the system. This system totally works on solar energy. Smart compost bin can
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enhance public health by returning vital nutrients to the soil. This project reviews information on the composting
for waste as a means of addressing the environmental pollution concerns Composting has been used as a means

of recycling organic matter back into the soil to improve soil structure and fertility..

3.1 Microcontroller

PIC18F4520 is a low-cost, low-power, high-speed 8- bit, fully-static Microcontroller unit with 40 pins, 36 of which
can be used as I/ O pins. It has power-on- reset (POR) and the WDT circuitry (Extended Watchdog Timer), which can
be programmed for 4 ms to 131 s. Introduction toPIC18F4520 PIC18F4520 is a low-cost, low-power, high-speed 8-bit,
fully-static Microcontroller unit that has 40 pins out of which 36 pins can be used as I/O pins. It has Power-on-Reset
(POR) as well as the Extended Watchdog Timer (WDT) circuitry, which can be programmed for 4ms to 131s. It has
Power Management Features, which is useful for low-power applications. It has 3 power management modes.

1. RUN mode
2. SLEEP mode
3. IDLE mode

PIC18F4520 also comes with 3 programmable external interrupts & 4 Interrupts- On-Change (IOC) pins, which are
reliable features for interrupts related applications. Also, the system has a 13-channel 10-bit ADC converter module.
It has a wide operating voltage range, from 2V to 5.5V., Thus it can be used in 3.3V or 5.0V logic level operations. The
below image is showing the detailed pin diagram of the PIC18F4520.

MGLRNPPRES — [ 1 el 40 [1 =—— RB7/KBI3/PGD
RAD/AND =[] 2 39 [1 = RB6/KBI2IPGC
RA1T/ANT <—=[]3 38 [1 =—= RB5/KBI1/PGM
RAZ/AN2/VREF-/CVREF =[] 4 37 [0 =——» RB4/KBIO/ANT1
RA3/AN3/VREF+ «+—=[] 5 36 [1 =— RB3/ANS/CCP2(Y
RA4/TOCKI/C10UT <—[] 8 35 [] ~— RB2/INT2/ANS
RAS/AN4/SS/HLVDIN/C20UT <— [] 7 34 [1 =— RB1/INT1/AN10
REO/RD/ANS =—=[] 8 e 33 [] =—» RBO/INTO/FLTO/AN12
RE1/WR/ANG =—=[] 9 < 10 32 [] =~—— Voo
RE2/CS/AN7 <[] 10 E E 31 [0 =—— Vss
Voo —— [ 11 0 o 30 [ =— RD7/PSP7/P1D
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OSC1/CLKIIRA7T <—[] 13 AR 28 [] «——» RD5/PSP5/P1B
OSC2/CLKO/RAE ——»[] 14 27 [] =—» RD4/PSP4
RCOT10SO/T13CKlI =[] 15 26 [1 =——» RCT/RX/DT
RE1mosIceP2M) «——w 116 25 [] -——» RCB/TXICK
RC2/CCP1/P1A =—[]17 24 [1 < RC5/SDO
RC3/SCK/SCL <—»[] 18 23 [] =<—» RC4/SDI/SDA
RDO/PSPO <[] 19 22 [] =—» RD3/PSP3
RD1/PSP1 =— []20 21 [1 =—» RD2/PSP2

Figure 2: Microcontroller

3.2 LM 35 Temperature Sensor

Outputs 10mV per Degree that can also be read directly on multimeter or read in to microcontroller. For example
at 30 degree celcius it will output 300mV at linear scale. The LM35 series are precision integrated-circuit
temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. The
LM35 thus has an advantage over linear temperature sensors calibrated in © Kelvin, as the user is not required to
subtract a large constant voltage from its output to obtain convenient Centigrade scaling. The LM35 does not
require any external calibration or trimming to provide typical accuracies of £%4°C at room temperature and +34°C
over a full -55 to +150°C temperature range. Low cost is assured by trimming and calibration at the wafer level.
The LM35's low output impedance, linear output, and precise inherent calibration make interfacing to readout or
control circuitry especially easy. It can be used with single power supplies, or with plus and minus supplies. As it
draws only 60 pA from its supply, it has very low self- heating, less than 0.1°C in still air. The LM35D is rated to
operate over a 0° to +100°C temperature range.
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3.3 Methodology

To review household survey of existing compost bin (Household and Industrial) various composting processes,
and the interview will be conducted with the users to understand the major problems in waste disposal and
drawbacks of the existing compost bin. Based on the Data collected in literature survey and ethnography research,
the product design specification is designed. To generate concepts 2D sketch is made on the product design
specification.

e Solar Panels: Solar panels are the main source for the working of every component of bin. They will be
provided along the appropriate direction in order to receive the optimum amount of sunlight. In India generally
the solar hours are assumed to be 5 to 6 hours.

Figure: Solar panels
e Inlet provision: Inlet will be provided at the upper side of the bin from where the organic waste is feed in the
bin.
e  Geared motor: Geared motor will be provided to rotate the shaft and the blades to required revolution per
minute. The motor is powered by the solar energy with the help of solar panels.

Figure: Geared motor
e  Shaft and Blade Assembly: Shaft will provide to cause the revolving movement of the blades along its vertical
axis. One end of the shaft will be connected to the motor and other is needle fixed at the bottom on mesh. The
blades will be provided on the circumference of the shaft which reduce the size of the waste and fastened the
composting process.
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3.4 Compost Bin Working Process:
o  Figure shows the composting process used in the compost bin designed for biodegradable waste. The process
goes as follows-

Volume 2, Issue 2, February 2022

e  The biodegradable waste is loaded in the composting unit

e  Biodegradable waste is chopped finely to increase the area of decomposition with the help of cutting blade
setup.

e Addition of compost starter consisting of microbes which Starts the composting process

e  Screens are provided at the bottom for separating liquid fertilizer

e  The manure is then collected by the opening provided in side wall of composting unit

e Outlets are provided to collect both solid and liquid fertilizers.

3.5 Flow Chart of Working Process
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IV. CONCLUSION
The proposed strategies for the management and disposal of degradable waste by composting with smart compost
bin have shown feasibility in terms of organic matter mineralization and humification. Compost bin plays a major role
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in solid waste management in India as it is easy to use and cost effective, can be implemented at lower rate. The new
design of compost bin is aesthetically good looking, it has no odour, keep insects flies away from bin. Based on the
study, it can be conclude that composting is the best way to reduce or recycle the municipal solid waste and it causes
less pollution and more beneficial to environment as well as economy when compared to the current methods of
collection and disposal. It has lots of benefits like reduce surface and water leachates, minimize landfill space, methane
emission, air pollution by burning of waste, transportation cost etc. It also reduce load on disposal units. Compost
obtained by this can be used as organic fertilizer in agricultural field instead of chemical fertilizer also due to shredding

of waste in bin fast process of composting takes place.

V. FUTURE SCOPE

Based on few of the suggestions suggested by the advisors for future improvements of the compost bins, below are some
of the future scope of the compost bin they are:

e  Wheels can be added at the base so that it is easily transportable.

e Blade setup can be made with multiple size for thick and thin vegetables.

e Composting area to be transparent.

e Blade setup can be removable

e  Proper handle for movement of compost bin.

REFERENCES

[1]. Hargreaves J, Adl M, Warman P (2008) A review of the use of composted municipal solid waste in agriculture.
Agric Ecosyst Environ 123: 1-14.

[2]. Haydar S, Masood J (2011) Evaluation of kitchen waste composting and its comparison with compost prepared
from municipal solid waste. Pak J Egg & Apple Sic 8: 26-33.

[3]. 43-49. 10. Christiana OI (2014) Design, development and evaluation of a small scale kitchen waste-composting
machine. IOSR J Eng 4: 29-33.

[4]. Karnchanawong S, Suriyanon N (2011) Household organic waste composting using bins with different types
of passive aeration. Resour Conserv Recycl 55: 548-553.

[S]. http://vric.ucdavis.edu/pdf/compost_rapidcompos t.pdf

[6]. https://deepgreenpermaculture.com/

[7]. Sahu A (2016) Studies on composting of kitchen waste through microbial decomposers and their effect on plant
growth promotion and biotic stress management of crops. Ph.D. Indira Gandhi Kristi Vishwavidyalaya, Raipur,
Chhattisgarh.

[8]. Design and development of compost bin for Indian kitchen — International journal of waste resources 2018
DOI: 10.4172/2252-5211.1000323

[9]. Design Of Composting Bin To Convert Aui*s Biomass To An Organic Fertilizer — April 2017. Curry, Nathan,
and Pragasen Pillay. "Converting food waste to usable energy in the urban environment through anaerobic
digestion." In Electrical Power & Energy Conference (EPEC), 2009 IEEE, pp. 1-4. IEEE, 2009.

[10]. Palaniswamy, D., M. R. Veerendran, S. Vignesh Kumar, D. Vinoth, R. Deepak Raj, and G. Ramesh.
"Experimental investigation of biogas production from food waste and analysis for the waste energy recovery
and utilization from institutions of state of Tamil Nadu in India." In Intelligent Systems and Control (ISCO),
2013 7th International Conference on, pp. 517-522. IEEE, 2013.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-2794 602
www.ijarsct.co.in



