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Abstract— Gasification is a thermo- chemical which converts
solid biomass into a mixture of producer gas that can be used
in thermal applications like furnace, driers cte. The gastlication
technology is now tonsidered to be in an advanced stage of
development, It would be especially useful for small scale
industries which produce biomass by-products. In this project,
we have used briquettes for test using sugarcane bagasse,
groundnut shell and skin, sawdust as a raw material. Once
briquette formation is completed. the briquettes will be used in
a Downdraft gasificr. The principle is based upon heating the
briquette for a specific temperature causing chemical reaction
within the gasifier and resulting formation of producer gas.
The purpose of the project is not only to gencerate producer gas
but also to enable agricultural waste disposal in the specific
manner. The aim of this process is to highlight the results of
gasification in Downdraft gasifier using multiple agricultural
waste,

Keywords—Downdraft gasifier, Producer gus, Agricultural
Waste, Producer gas efficiency,

S . INTRODUCTION AND SCOPI:

Today, the world demand for renewable cnergy sources
which 1s the key factor in the revival of the use of
gasification systems. which was in strong dechine afier the
advent of petroleum Gasilication systems are successtully
applied 10 the production of energy from biomass. Thcy also
represent an attractive alternative to the well-established
thermal treatment systems for the recovery ot energy from
solid wastes. Utilization of waste 1s the need of hour aday.
The waste which cannot be degraded by biochemical route
like agricultural waste can be converted nto usclul fucl
through the process called Gasification Gasification 1s a
thermo-chemical process which converts solid biomass into
a mixture of combustible gases that can be used in thermal
applications. The gasification proccess is a series of chemical
rcactions. The chemical kinctic model shows that the degree
of complete reaction depends on temperature and reaction
duration. Gasification ol solid biomass converts 1o pas
often referred to as producer gas which is mainly comiposed
of CO, COz, CHy, Haand N; (if the gasitication agent s mir)

The uscful gas or combustible 2as components arc CO.
and CHi, which 1f available n sufficient quartiy [1)
Producer gas derived rom biomass can be used it crip e
with some madifications. Spark ignition (SI) engine can be
madc to run cntircly on producer gas and cuompression
ignition (C1) engine replaces 60™ - R0% fuel o1l hv nane
producer gus 2]

1. CONCLPT OF GASIFICATION
Gasification 18 most sunply imcomplete combusion. It 15
burning solid fuels like wood or biomass without cnouel ar
to complete combustion, o the output gas -0l hus
combustion potential. The combusuble gas is then piped
away to burn elsewhere as needed. The downdra:t vasiher
process can bhe divided ino Your zones. The lire 1
uppermost dry zonc receives sohid carbonacco s ot
from the top, thatis dricd in an drawn through the (irst zong
Through the tirst zone, the solid carbonaceous material heais
up and 1t undergoes pyrolysis, where this biomass bieaks
down mto charcoal, tar gases and tar vapors in licuid <tate
Pyrolysis i~ the application of heat to biomass in the absene e
of airfoxygen In the combustion zone where the anvoxyveen
is supphied o an adequare quontiy, so the most ot the s o d
char producad bumed v cracked in combustion ¢one an it
generate heat to run reduction zone. Combustion sone passos
carbon dioxide (CO2) or water vapor (H20) across a bed of
red-hot chircoal (C) 1 the reduction zone. In the reduction
cone, carbon in the hot chincoal s nghly reactve waith
oxygen; it has such a high oxypen allinity that it stps the
oxygen off water vapor and carbon dioxide, and redistnbuies
it 1o as many single bond sies as possible. The oavpen s
more attracied to the bond site on the € than to 1cli thius
no frec oxyeen can sunyive inits usual diatomic O: torn, AL
available oxygen will bond to available C sites as idividual
O unulall the oxygenis gone When all the availabic oxypen
is redistnbated as sinple atems reduction stops ihrougn
this proces. COp s reduc Nirbon to produce we €0)
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