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ABSTRACT

Ir India, soft coke and wood are the major solid
tucls wed far cooking purposces. Soft coke is uscd miinly

in urban areas, whereas, wood is used in the rurual iireas,

The coke is burnt in a household appliance, comwonly
known in India, s & sigri or a chulha. Intense smwoke pollu.
tion, generated during the lighting up operation is the single
largent dravback of using such an uppliance in popnlateed arcas.
foosystaemetic study of combustion in a houschold mwodel <4 a
chulha was condueted primarily Lo discern the nechanism of smcoke
guneralion in such combustion process, o that possible solution
t;u. this problewr could be obtained, It wus observed thot the
major caeuse of smoke formation was the incowmplete conbwition of
volatile matter, 7This was due to initial larac difterence of
temprrature between the top and bottom of the funl bed and low
oxygun concentration in flue gas. 1n order to ¢liminate this
deficiency of initial large teuperature difference, experimental
studies were conducted in a simulated appliance where the
temperature at various sections were controlled by external
heating. The results of the study showed that if the initial
smoke luden gases could be passed through a hot zone keptl
around 500°C, the smoke could be completely eliminated due to
conbustion with secondary air. This was confirmed in field

trials with a prototype of a chulha designed and developed for

this purpose.
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Experiments were also conducted to study the
conb.us'tion characteristics of single coke particle using
thernogravinwtric analysis. This study was mainly to
ascertain the physico-chenical characteristics of the raw
material, so that a detailed theoretical simulation of a

chulha operation could be undertaken later on.

The effect of bed temperature conditions .n Lhe
thermal efficiency of chulha is quite evident frow the
tact that radiational heat transfer rate between the fiie
plee and pot is dependent on the fourth power wi Lhis
temperature, An experimentul study was initiated teo
determine the effect of various fuels in the bed on the
temperatuwre distribution acrous the bed. It vas found Lhat
viery little axial and radial dispersion ot heat gecutred in
these chulhas under normal conditions of operatian.
bifferent fucls showed quite varied temperature profile

depuending on the burning characteristic of them.

Wood is the main solid. fuel in rural India., 1t
i burnt in home made simple wood fired stoves. But the
efficiency of these stoves is very low. There have been
lot of developmental activities in improving the basic
design of & wood fired stove resulting in a numboer pf
models. Very flew of these models developed appeur to hawe
been based on any theoretical understanding. The present.

work on wood fired stoves attempted to nake a theoretical
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analysis of heat transfer from the fire to the pot Lor the
simplest conventional design available. These predictod
results were confirmed with field data obtained from a
proto-type chulha., Based on the information obtaincd from

the study a modified wood £fired chulha has been develored.
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