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Abstract— Usually food waste which comes out of the kitchen is simply dumped into the dumping yard. The food waste 
and rotten things will end up in land fill and further it turns into methane. Methane is considered as green house gas that is 
particularly damaging to the environment and also causes severe health diseases among public. To overcome this problem a 
product has been developed using Programmable Logic Controller (PLC) which converts waste into fertilizers. In this 
system, the grinded kitchen waste pass to the heating chamber to convert the gel form of material into a dry product. The dry 
form of product can be used as manure. Proposed system consumes less time for completing the process and its performance 
has been verified by implementing hardware. Since, the hardware components used in this system is less so that it’s a cost 
effective system.  
  
  
I. INTRODUCTION 
 
In mechanical based industries waste recycling 
process is carried out by using programmable logic 
controller. Using this mechanism metals are separated 
from waste material. A programmable logic 
controller based prototype is developed for separating 
out metals from waste material. In this system metal 
sensors are used to detect metals from waste material. 
The detected metals are deposited into a bin and 
waste material dumped into a waste bin. 
 
In metropolitan cities factories are intended to 
manufacture some useful product from waste material 
coming from different places. This project mainly 
concentrates on the waste coming out of kitchen.  
Available mechanism takes lot of time and high cost 
to convert the kitchen waste into fertilizers because 
collection of waste material takes lot of time to 
convert that waste material into fertilizers which is  

 
required for plants growth. In this project a PLC 
based system is developed which is used to process 
the waste into a dry form of product. This system 
overcomes the disadvantages like high cost and more 
time. 
Connected Components Workbench (CCW) is a 
software tool used in this project for drawing the 
ladder diagram. This software tool is selected because 
it has both offline and online capability and it also 
support the free software update.   
 
II. PROBLEM STATEMENT 
 
Fertilizers are essential nutrient for the growth of the 
plants and trees. The available industries take lot of 
time to manufacture the fertilizers because it takes lot 
of time to collect the waste and also has high cost to 
manufacture the fertilizers. 

 
III. METHODOLOGY 

 

 
Fig. 1 Block diagram of the project 
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In figure 1 the kitchen waste taken into the grinding 
machine then the grinding machine start to grind 
kitchen waste into a gel form of material. The output 
of the grinding machine given to the heating chamber 
to convert the gel form of material to the dry form of 
product which can be used as natural manure.   
 
IV. HARDWARE REQUIREMENTS 

 
4.1 D.C Motors  
DC motor convert the electric energy into mechanical 
energy when the current flows through wires the 
magnetic field is generated this magnetic field reacts 
with outside static magnets field. The interaction of 
these two forces produces the movement of the shaft 
and motor develops the motion with the help of some 
magnets.  
 
4.2 Mixer 
Mixer operates at 230v AC supply and the main 
function of the grinding machine is to grind the waste 
taken in the jar. Mixer converts the solid form of the 
waste into a liquid or gel form of material by rotating 
the blades.  
 
4.3 Heating Machine 
The heater uses the 230v AC power supply to heat the 
outcome of grinding machine. Using electric heater 
evaporate the water content   present in the liquid 
form material. The output of the heater is in the form 
of solid which can be used as fertilizers in agriculture 
field. 
 
4.4 Relay 
Relays are used to separate two circuits electrically 
and connect them magnetically. Double Pole Double 
Through (DPDT) relays are used to power wither 
device/appliance or another and also used to change 
the polarity at the terminals of the device at the output 
terminals.  
 
When voltage is applied to the relay circuit the 
current flows which results the magnetic field with 
the help of magnetic field the contact point to the 
relay comes into motion.  
In this project relays are used for opening and closing 
the bottom valve i.e, valve 2 and also the front and 
back movement of the container which is placed on 
the heater. 
 
4.5 Power supply    
There are two power supplies are required one for DC 
motor rotation and one for PLC. Power supply 
contains a step-down transformer. The primary coil 
operates at 230v and secondary at 12v and 1A 
current. The output of the transformer given to the 
bridge wave rectifier. The main function of the bridge 
wave rectifier is to convert alternating voltage (A.C) 
to pulsating direct voltage (D.C).  Bridge wave 
rectifier operates in two modes i.e., positive half 

cycle of A.C signal and negative half cycle of the A.C 
signal. Bridge wave rectifier contains four diodes.  
 
4.6 Audio playback module 
Audio playback module consist of so many 
components i.e., it consist of some LED’s, capacitors, 
resistors etc. so all these components are connected 
on a single board. The VS 1000 module can be used 
as audio playback module and it reduces the man 
effort by initially recording the man voice. 
 
4.7 Programmable Logic Controller (PLC) 
This project uses micro830 programmable logic 
controller and it operates at 24V DC voltage and PLC 
micro830 has 14 input pins and 10 output pins.   
In industries machine designers require a less cost 
controller for their small applications and this 
requirement is satisfied by the Allen-Bradley 
micro800 programmable logic controllers and a 
software called connected component workbench.  
 
V. SOFTWARE REQUIREMENT 
 
Connected Components Workbench design and 
configuration software provides controller 
programming, device configuration and also HMI 
editor. So some technologies like proven Rockwell 
Automation and Microsoft Visual Studio technology, 
Connected Components Workbench software help us 
to minimize initial machine development and also 
minimises initial time to set-up controls with the help 
of free software download IEC 61131-3 standard.  
This freely available standard software updates and 
also help us to minimise effort. Connected 
Components Workbench software minimises initial 
machine development. 
 
VI. RESULTS 

 

 
Fig. 2 prototype of the proposed system 

 
The entire operation of the system is described by 
voice playback module. The entire set up of the 
proposed model is as shown in figure 2. Using PLC 
based waste management system convert kitchen 
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waste into natural manure that has been used in 
agriculture field. 
 
CONCLUSION 
 
Using this PLC based waste management system, 
convert the waste coming out from the kitchen is 
converted to a fine dry form of the product. The 
obtained product can be used as fertilizers (natural 
manure) and the whole process to prepare natural 
manure takes less time around 20-30 minutes. 
because  
 
SCOPE OF THE FUTURE WORK 
 
The proposed system mainly for household kitchen 
waste management system can be extended for large 
hotels and restaurants.  so that, the large quantity of  
waste can be reproduced as a manure. The designed 
system facilitated with audio playback and display. 
So that, the people who are not able to read or write 
can know the status of the process. 
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