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ABSTRACT
The energy is the major concern in every enginelwhiade it affordable and fit for commercial exttion but
every engine has difficulties in attaining efficdgnlevel due to many reasons includes input costpud power in

comparison to input cost, etc. A wood gasifier igaaificationunit which converts timber or charcaato wood gasa

syngasconsisting of carbon monoxideydrogentraces of methanend other gases, which after cooling and filggan

then be used to power an internal combustion ermitfier other purposes.

Objective

After the double fuel crises of 1973 and 1979, hhemful effect of high and rising oil prices on thkeonomies
and development efforts of oil-importing developo@untries have become apparent. There has, asilalveen increased
interest in indigenous, renewable energy sourceshich biomass in the form of wood or agriculturakidues are the
most readily available in many developing countriegperience from the Second World War shows, h@wethat
properly designed wood gasifiers, operated withiairt design range and using fuels within the fystc#fications
(which may differ between designs), can providefligently tar free gas for trouble-free operati@ne of the objectives
of this project is to make decision makers moreravd the possibilities of using wood gasificatias a substitute for

gasoline and diesel oil, without unreasonable Emeeof the demand on the natural resource.
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INTRODUCTION

A wood gasifier is a_gasificationnit which converts timber or charcaato wood gasa syngasonsisting of

carbon monoxidehydrogen traces of methanend other gases, which after cooling and filgraan then be used to

power an_internal combustion engioe for other purposes Historically wood gas getmsawere often mounted on

vehicles but present studies and developments conceninatgly on stationary plants. Gasification had beeam
Important and common technology which was widelgduto generate Town g&®m coal mainly for lighting purposes

during the 19 and early 20th century.When the first stationargrinal combustion engindsased on the Otto cycle

became available in the 1870s, they began disgjasteam engines as prime movers in many works niagustationary
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motive powerAdoption accelerated after the Otto enginpatentexpired.The potentiahnd practical applicability of
gasification to internal combusti@ngine were well-understood from the earliest daysheir development.

THOERY
GASSIFICATION

The substance of a solid fuel is usually compoddtienelements carbon, hydrogen and oxygen. Intiaddihere
may be nitrogen and sulphur, but since these agept only in small quantities they will be disnelgal in the followinc
discussion. In théypes of gasifiers considered here, the solid fsidieated by combustion of a part of the fuel.
combustion gases are then reduced by being passmayh a bed of fuel at high temperature. In coteptmmbustion
carbon dioxide is obtained from tharbon and water from the hydrogen. Oxygen from filel will of course be
incorporated in the combustion products, therebgratesing the amount of combustion air needed. @witaor

combustion, is described by the following chemiealction formulae

Ct+ 0y =C02 401.9k3/mc

H+ 17205 S H0 540 1k0imo

These formulae mean that burning 1 gram atom12é0 g of carbon, to dioxide, a heat quantity @f.® kJ i<
released, and that a heat quantity of 241.1 kJtsefom the oxidation of 1 gram molecule, i.e. Z60y of hyrogen to

water vapour.

In all types of gasifiers, the carbon dioxide (;) and water vapour (D) are converted (reduced) as muct
possible to carbon monoxide, hydrogen and methahieh are the main combustible components of predgas. The
most immrtant reactions that take place in the reductionezof a gasifier between the different gaseous sauiidl
reactants are given below. A minus sign indicaled heat is generated in the reaction, a posiitye that the reaction

requires heat.

a) C+ CO, ©2C0 Lﬁlgl
b) C+H,0C0+H, Lﬁ{;
) CO+H,&CO+H0 | 123
d) C+2H, &CH, 0

¢ CO+3H &CHy+ Hy0 | 502

Table 1: Composition of Gas from-Commercial Wood andCharcoal Gasifie:

Component Wood Gas Charcoal Gas
(Vol. %) (Vol. %)

Nitroger 50 — 54 55 - 65
Carbon 17-22 28 - 32
monoxide
Carbon dioxid 9-15 1-3
Hydroger 12 -20 4-10
Methant 2-3 0-2
Gasheating 5000 - 5900 4500 - 5600
value kJ/m
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Equations (a) and (b), which are the main reactafngduction, show that reduction requires heaer&fore the
gas temperature will decrease during reduction.ctt®a (¢) describes the so-called water-gas equilib. For each
temperature, in theory, the ratio between the prodfl the concentration of carbon monoxide (CO) amder vapour
(H,0) and the product of the concentrations of carioride (CQ) and hydrogen (b is fixed by the value of the water
gas equilibrium constant (}).In practice, the equilibrium composition of thasgwill only be reached in cases where the

reaction rate and the time for reaction are sufiti

Prediction of the gas compositidntroduction of the water-gas equilibrium concepbvides the opportunity to

calculate the gas composition theoretically fromaaifier which has reached equilibrium at a givemgerature, as was
shown by Tobler and Schlaepfer. The procedure ideigve from mass balances of the four main ingafgments
(carbon, hydrogen, oxygen and nitrogen), an enéajgnce over the system and the relation givenhleywater-gas
equilibrium. By further assuming that the amouritsnethane in the producer gas per kg of dry fuel @nstant (as is
more or less the case of gasifiers under normalatipg conditions) a set of relations becomes atsgl permitting the
calculation of gas compositions for a wide rangenplut parameters (fuel moisture content) and systharacteristics

(heat losses through convection, radiation andilsieniseat in the gas).

Generally a reasonably good agreement with expataheesults is found.Table-1 gives typical gas positions
as obtained from commercial wood and charcoal doawght gasifiers operated on low to medium moistargent fuels

(wood 20 percent, charcoal 7 percent).
Ash Content and Ash Chemical Composition

Ashes can cause a variety of problems particuiarlyp or downdraught gasifiers. Slagging or clinf@mation
in the reactor, caused by melting and agglomeratfashes, at the best will greatly add to the amofilabor required to
operate the gasifier If no special measures aentaditagging can lead to excessive tar formatiaiicarcomplete blocking
of the reactor. A worst case is the possibilityaif-channeling which can lead to a risk of explasiespecially in
updraught gasifiers. Whether or not slagging ocdegsends on the ash content of the fuel, the ngettiraracteristics of
the ash, and the temperature pattern in the gadifieal high temperatures in voids in the fuel edhe oxidation zone,
caused by bridging in the bed, may cause slaggieg esing fuels with a high ash melting temperattmegeneral, no
slagging is observed with fuels having ash conteetew 5-6 percent. Severe slagging can be expdotefiels having
ash contents of 12 percent and above. For fuelsagih contents between 6 and 12 percent, the stagghavior depends
to a large extent on the ash melting temperatuhighwis influenced by the presence of trace elemgiving rise to the
formation of low melting point eutectic mixturesorFgasification purposes the melting behavior ef fitel ash should be
determined in both oxidating and reducing atmosghehs far as ash content is concerned, raw woddwaod charcoals
seldom present problems, the ash content beingallyrfrom 0.75 to 2.5 percent. However, in a numisietropical woods
charcoal ash contents may be much higher and tiwseoal types are unsuitable for gasification psgs.Table-2 lists
agricultural residues which have been tested veitipect to their slagging properties in a small diranght laboratory gas
producer. Up and downdraught gasifiers are abtgtrate with slagging fuels if specially modifiembitinuously moving
grates and/or external pyrolysis gas combustions€draught gasifiers, which work at very high terapures of 1500° C
and above, need special safeguards with respetietash content of the fuel. Fluidized bed reactoesause of their

inherent capacity to control the operating tempeeatsuffer less from ash melting and fusion protsle
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Table 2: Slagging of Agricultural Residues in a SmhLaboratory

Slagging Fuels Ash Content Percent | Degree of Slagging
Barley straw mix 10.3 Severe
Bean straw 10.2 "

Corn stalks 6.4 Moderate
Cotton gin trash 17.6 Severe
Cubed cotton stalks 17.2 "
RDF pellets 1 10.4 "
Pelleted rice hulls 14.9 "
Safflower straw 6.0 Minor

CONSTRUCTION
Main Cylinder

This is the main part where the major processes pédce. In the main cylinder destructive distiiatof wood
takes place. In this process various gases likeoggsh, carbon monoxide, nitrogen, methane and ocadioxide are
produced. The total volume of the cylinder is 2ér§. It further contains two parts. First is uppglinder and other is

lower cylinder.Figurel shows the main cylinder.

Figure 1: Main Cylinder Figure2: Lower Cylinder
LOWER CYLINDER

This is the cylinder which is subjected to heate Hieat is supplied by the external source i.eeeitly using a

heater or by using a grate. Figure2 shows the lawlarder. Some technical specifications aboutltiweer cylinder are
SPECIFICATIONS
* Volume of the cylinder: - 20 liters.

e Material of the cylinder:- Galvanized iron
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Figure3: Upper Cylinder

UPPER CYLINDER

This is simply a paint can. This cylinder is sokltron the lower cylinder by using a hard solderewir
This cylinder is fully air tight. The main purposé this cylinder is to air tight the whole main iter. Fig3 shows the

main cylinder.
SPECIFICATION
* Volume of the cylinder: - 4 liters
e Material of the cylinder: - Tin
U-SHAPED PIPE

This pipe is used as a outlet for the gas. The giggven the u shape to provide the necessaryngpeffect to
the gas. The can be further connected to any amaiavhere gas is needed. The pipe is brazed tomthie
cylinder.Figure4 shows the u-shaped pipe.

SPECIFICATION
« Material of the pipe: - Mild Steel Length of theppi- 2m

» Diameter of the pipe: - 16mm

Figure 4: U-Shaped Pipe Figure 5: Hosgipe
HOSE PIPE

The hose pipe is used to connect the outlet ofXishaped pipe to the burner. It is made up of & resasting
rubber. Fig5 shows the hose pipe.
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SPECIFICATION

e Length of the pipe: - 1.5m

e Material of the pipe: - Reinforced Rubber
BURNER OR EXTERNAL SOURCE

The burner is used for the demonstration of thedwvgas. It is the component where the wood gas burns
The wood gas burns without any emissions. An eatggower source is required to heat the main cglindhe external
heat source can be a heater or a grate. Heat ietiat the bottom of the main cylinder. In thatgrcoal is burner as a

source of heat.Figure6 shows the burner or extasmaice. Figure6 shows the burner or external sourc

Figure 6(a): Burner

E: =3
- i

; .,Hl-m i

Figure 6(b): Heater
ADVANTAGES
* Wood gas generators have a number of advantagesisvef petroleum fuels

* They can be used to run internal-combustion endioresven gas turbines, for maximal efficiency)ngsiood, a

renewable resource, and in the absence of petrabeuratural gas, for example, during a fuel shatag
» They have a closed carbon cycle, contribute legtofoal warming, and are sustainable in nature.
e They can be relatively easily fabricated in a srissing materials on hand.

e They are far cleaner burning than, say, a wood dir&ven a gasoline-powered engine is (without sions
controls), producing little if any soot.

 When used in a stationary design, they reach thearpotential, as they are feasible to use inlstoahbined heat
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and power scenarios (with heat recovery from thedvgas producer, and possibly the engine/generttor,
example, to heat water for hydronic heating), ewemdustrialized countries, even during good ecoiotimes,
provided that a sufficient supply of wood is attdite. Larger-scale installations can reap everebefficiencies,

and are useful for district heating as well.

APPLICATIONS

* Wood gas can be used to run automobiles as anatitez of petrol and diesel.

e It can be used for cooking food as an alternatiie B.G.

e It can be used to heat water in gas geezers

e It can be used to produce electricity with the hafla turbine or generator.

» It can be converted into liquid fuel known as etilamhich can used in automobile engines.
CONCLUSIONS

The use of wood gasifier can help to convert th@dvor other biomass into gas which can be usedntomy
domestic and industrial purposes which will othasevgoes waste. Wood gas can also help to contrpbdition as the

whole process has a closed carbon cycle.
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