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Abstract - The incinerator right now in use is for only commercial purpose at city level or at industry level. The purpose 
behind the current incinerator is to reduce the mass of the solid waste that may be organic or inorganic up to 90-95%. So, as 
to reduce the land-fills area. It burns the waste in the presence of the oxygen and leaves some adverse footprints on the 
environment. The incinerator used for the agricultural utilization performs the only function of reducing the waste only. The 
use of solar energy is not yet incorporated into the designing yet much effectively. The designed incinerator is basically for 
an agriculture purpose only. This incinerator is effective for a dry waste. This incinerator is different in many ways as it is 
solar powered, burning of waste is carried in the absence of the oxygen and it leaves no footprints on the environment. It is 
designed for low cost and the maintenance is also less comparatively to the market incinerator. 
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I. INTRODUCTION 

 

a. Motivation 

 It creates a lot of pollution on burning the 

waste in presence of oxygen. 

 Spread of diseases as the waste is dumped in 

open space. 

 Ample amount of area is required to landfill 
huge amount of waste. 

 Need of alternative fuel. 

 The efforts taken by the farmer is quite high 

but the output is very low comparatively. 

 The real life applications of the knowledge 

that we have achieved. 

 

b. Objectives and scope 

 To reduce the mass of solid waste (organic). 

 To utilize renewable form of energy i.e. 

solar energy. 

 To have an easy operations and low 

maintenance as well. 

 To extract Bio fuel. 

 To reduce the landfill area. 

 To achieve low cost with easier usage. 

 To utilize the by-products i.e. Bio fuel & 

flammable gas effectively. 

 To provide a solution on generation of the 

dry residues. 

 

c. Problem Statement 
The burning of the agricultural dry residue in the 

open environment leaves carbon footprints in the 

environment. The other way in which the 

management of the dry residues is done by 

landfilling. This lead to the decomposition of the 

woods by fungus and it indirectly results into the 

carbon prints. The burning of the dry residues results 

into the release of the particulate matter into the 

atmosphere which led to the pollution. 

 

II. LITERATURE SURVEY 

 

During the course of survey, two major distinct types 

of solid waste reduction techniques are observed 

incineration and gasification. These both techniques 

are quite similar they may also be implemented 

without energy and materials recovery. Incineration 

reduces the waste down to approximately 25 to 30% 
of the original solid waste input and produces two 

types of resultant ashes- bottom ash and fly ash & 

remaining matter is used as a landfill, but landfill was 

an economically viable option in the 1990s due to the 

availability of land and cheap disposal costs, but with 

the introduction of landfill relieves and pressure on 

available land, landfill is no longer economically 

feasible. 

Hence the most important drawback of these 

techniques was economic infeasibility for the 

landfills. The incinerators available in market are 

used on the large scale just to reduce the solid waste 
volume considerably by heating the waste matter at 

very high temperatures, but the main concern is to 

deposit the solid waste matter also the by-products fly 

ash & bottom ash are the biggest problem to deal 

with. Also, the waste matter in these processes are 

burned in complete supply of oxygen which doesn't 

produce any useful by product but rather creates the 

problem of disposal. 

 

III. SYSTEM REQUIREMENTS AND SYSTEM 

DESIGN 

 

a. Hardware Requirements 

1) Mechanical:- 

Sr. No. Components Dimensions 

1 Water container 
H=45cm 

D=20cm 

2 Gas storage container 1 
H=35cm 

D=19cm 
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3 Gas storage container 2 
H=50cm 

D=20cm 

4 Boiler designing 
H=50cm 

D=20cm 

5 Top of boiler 
D=20cm 
T=2mm 

6 Flexible pipe L=70cm 

7 Relief valve D=20mm 

 

2) Electrical:- 

Sr. No. Components Specifications 

1 Solar cell 1.5 V 100mah 

2 Fan 

DC 12V 0.20 A 

80mm x 80mm x 

25mm 

 

b. Connectivity Diagrams:- 

1)  12 V power supply: 
This power supply is designed in order to give power 

to the fan which will acts as blower in our 

experiment. The working voltage of the fan is just 

12V and it is not compatible with the ordinary power 

supply. 

 
Fig 1. 12 V power supply Design 

 

2) Solar panel & fan connection: 

 
Fig 2. Solar panel & fan connection 

 

c. Design Diagrams 

1) CATIA models: 

 
Fig 3.  CATIA Model 

 

2) Actual Model: 

 

 
Fig 4.  Actual Model 

 

d. Flow of Activities: 

All the activities related to the incinerator and the 

user who is going to use are listed below. This 

activities shows the steps involved in the use of the 

incinerator. All the activities are listed below and 

their flow of sequence is shown below. 
Collect dry waste – Crush it – Open the furnace – Put 

the waste in it – Open the lid of reactor – Put the dry 

waste – Closed the reactor – Ignite the furnace  – 

Start the blower – Wood gas synthesis  – Store the 

wood gas. 

 

IV. IMPLIMENTATION DETAILS 

 

a. Prototyping Techniques: 

 Paper Prototyping 

 Software prototyping 

 Electrical prototyping 

 Mechanical prototyping 
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b. Material specifications: 

Sr 

No 
Components Materials 

1 Furnace 
POP (Refractory 

material),MS sheet 

2 Reactor MS sheet 

3 Jar 
Porous aluminum 

sheet 

4 Blower MS sheet 

5 Blower fan Composite materials 

6 Solar panel Silicon & Germanium 

7 

Purification system 

1) Fixed container 

2) Movable container 

Steel sheet (2mm-

thick) 

Steel sheet (2mm-

thick) 

8 Outlet pipes Steel pipes 

9 Movable pipes Plastic pipes 

10 Storage tank Metallic cylinder 

11 Incinerator lids Metals (Steel sheet) 

12 Incinerator stand Metals 

 

c. Methodology: 

 The dry waste will be placed in the lower 

container which will be burnt in the presence 

of oxygen. 

 While the upper compartment will be 

airtight where the dry waste will be burnt in 

the absence of oxygen. 

 The gases produced by the anaerobic (ie. In 

absence of oxygen ) burning of waste are 

stored in the container 
(Wood gas- a mixture of several flammable 

gases). 

 While the gases produced by the combustion 

process of the dry waste are separated by the 

diffusion method & stored in the separate 

container. 

 The ash produced in lower compartment is 

removed out. 

 The solar powered fan / blower is used in the 

lower compartment in order to put the 

sufficient amount of the air (Oxygen) into 
the system for the burning purpose. 

 Whereas the biochar produced in the burning 

of the dry waste in upper compartment can 

be used as the source for enrichment of soil. 

 Whenever the fuel inside the lower chamber 

is utilized then refilling of the lower 
chamber with the fuel is need to carry out. 

 However whenever the dry residues waste in 

the upper chamber completely gets 

converted into the charcoal then refilling is 

again carried away by removing the formed 

charcoal. 

 This formed charcoal can be used as the fuel 

for the lower chamber as well. 

 

V. THEORY AND EQUATION 

 
The working principle of solar powered incinerator is 

quite simple, as it consists of simple mechanisms 

involved in it. The working of the product is based on 

heating of waste matter in absence of oxygen, so in 

order to achieve this requirement the major focus was 

on the geometrical aspects of the product. The top 

section contains the dry waste which need to be 

heated and there is a container in the upper container 

itself to collect the ash & partially burned waste 

matter i.e biochar. 

The fan of 12 V DC supply is attached to the lower 

compartment to support the combustion as well as it 
helps to collect the flue ash. 

 

Chamber sizing: 

The chamber sizing is mainly based on heat release 

there is a limit for the quantity of heat that can be 

released into the particular furnace chamber. Heat 

release is an amount of heat generated while the 

combustible material burns the furnace volume 

should be large enough to allow heat release of heat 

generated in the chamber. 

 
V = pi*R2L……………………...Equation(1) 

 

V is the volume of combustion chamber in m3 

R is radius of chamber in m 

L is the length of chamber in m 

 

Incinerator residence time: 

It is the amount of time the matter is exposed to 

combustion chamber, this time is determined by the 

velocity of gases & the distance they travel through 

the chamber, 

t= V/ q…………………………….Equation (2) 
 

t= residence time in sec 

V = volume of chamber in m3 

Q = combustion gas flow rate in m3/sec 

 

VI. RESULT 

 

The two products obtained are- 

 

Charcoal / bottom ash (calorific value 33kJ/g) + 

Wood gas (calorific value 5.78MJ/kg) 
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Properties of the Charcoal/ Bottom ash are- 

 Bio char obtained by burning agricultural 
waste (organic/inorganic) can be used to 

enrich the soil. 

 Bio char locks over carbon in soil for over 

1000 years. 

 The ash produced is for suitable to use as 

road base materials to partially replace 

aggregates. The physical properties and the 

designed gradation of aggregate bottom ash 

meet the standard requirements. 

 It increases the compressive strength of the 

cement when mixed with it. 

 The charcoal obtained is used for filtration 

of water. 

 It have certain medical applications like- It 

can be used for cleaning teeth - Medicines, 

capsules, etc 

 

Properties of wood gas are- 

 Composition -(N2, 50.9%; CO, 27.0%; H2, 

14.0%; CO2, 4.5%; CH4, 3.0%; O2, 0.6%.) 

 There is the production of the combustible 

gas named wood gas, which is a flammable 
gas & can be stored & used as per the 

application. 

 The mixture of combustible gases thus 

produced is termed “Producer Gas / Wood 

gas”. It is also called as Low Btu Gas or 

Low Calorie Gas, because of its low energy 

content. 

 This gas is good enough for use in S.I. 

Engine or C.I. Engine. Since it is a Low 

Calorie Gas, It not possible to run C.I. 

Engine on 100% gas. A pilot jet is necessary 

for ignition. However an S.I. Engine can run 
on 100% gas because of a presence of an 

ignition source namely spark plug. 

 Hence this wood gas is also called as the 

engine fuel. 

 

VII. CONCLUSION AND FUTURE SCOPE 

 

Though this incinerator has added many features to it 

by changing the design and the way of functioning of 

the current incinerator. They are still chances of the 

improvements in the design in order to achieve the 
most effective system and to reduce the percentage of 

the waste generation. This incinerator generate the 

two byproduct ash and charcoal. This byproducts can 

be eliminated by incorporating same changes in the 

design. The charcoal obtained can be used as fuel in 

the lower chamber, for that the design of the upper 

chamber can be done such that lifting arrangement 
should be there once the gas is synthesized then the 

charcoal gets introduced into the system. The other 

advancement can be the done in the purification 

system. Instead of using the diffusion set up swirl air 

filter can be used. As the diffusion requires the more 

space and the water need to be replaced as it gets 

contaminated. The solar power can be used in more 

effective way by attaching more boiler in order to 

achieve the maximum efficiency in burning the fuel. 

The changes in the material of the set up can be done 

in order to reduce the overall the over weight of the 

set up. The use of the advanced refractory material 
can be used in order to reduce the losses during the 

convection and conduction. The efficiencies of the 

synthesized gas can be increased by heating the wood 

at very high temperature. The wood gas contains the 

mono-oxide due to low heating of the wood from 

which gas needs to be synthesized. The special set up 

can be arranged to the outlet of the gas from where 

mono-oxide can be extracted. This are all the 

advancement that can be incorporated in this design. 
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