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ABSTRACT 

iv India, soft coke and wood are the mijor solid 

luels used foi cooking purposes. Soft coke is used mainly 

in urban areas whereas, wood is used in the rural ontas. 

The coke is burnt in a household appliance, commonly 

known iv India, as a sigri or a chulha. Intense smoke pollu-

tion, generated during the lighting up operation is the single 

largest drawback of using such uti appliance in populated UredS• 

f: :iy::t.uin.:t.UV utudy of combustion in a household mod ! .,i 

ohulha was conducted primarily to discern the mechaei.;in of smoke 

generation lb such combustion process, so that pospihit, solution 

to this problem could be obtained. It was obscaved th,t the 

major cause of smoke formation was the incomplete coi.bustion of 

volatile matter. This was dux: to initial later- ailletence of 

temperature between the top and bottom of the furit bud and low 

oxygen concentration in flue gas. In order to eliminaio this 

deficiency of initial large temperature difference, oxperimental 

studies were conducted in a simulatdd appliance whore the 

temperature at various sections were controlled by external 

heating. The results of the study showed that if the initial 

smoke laden gases could be passed through a hot zone kept. 

around 540°C, the smoke could be completely eliminated due to 

combustion with secondary air. This was confirmed in field 

trials with a prototype of a chuIha designed and developed Con 

this purpose. 



(iv) 

Experiments were also conducted to study the 

combustion characteristics of single coke particle using 

thermogravimetric analysis. This study was mainly to 

ascertain the physico-chemical characteristics of the raw 

mdterial, so that a detailed theoretical simulation of a 

chulha operation could be undertaken later on. 

The effect of bed temperature conditions .n the 

thermal efficiency of chulha is; quite evident from the 

fact that radiational heat transfer rate between the five 

p141*M4 pot is dependent on the fourth power eel thin 

temperature. An experimental study was initiated tc, 

determine the effect of various fuels ie the bud on the 

temperature distribution across the bud. It Wilt; foupd that 

vuLy little axial and radial dispersion ot heat twcurred in 

these chulha.; under normal vonditions of operatic.a 

Different fuels showed quite varied temperature profile 

depending on the burning characteristic of them. 

Wood is the main solid fuel in rural India. It 

is 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 a wood fired stoves resulting in a numbor. of 

models. Very Lew of these models developed appear to have 

been based on any theoretical understanding. The present 

work on wood fired stoves attempted to make a theoretical 



(v) 

analysis of heat transfer from the fire to the pot Lor the 

simplest conventional design available. These prudivUd 

results were confirmed with field data obtained rrom 

presto--typo chulba. Based on the information obtained (rot' 

the study a modified wood fired chuTha has been developed. 



(vi) 

CONTENTS 

CHAPTER ONE INTRODUCTION 

CHAPTER TWO LITERATURE SURVNY 

	

2.1 	Smoke Generation Associated 
with Coke or Coal Burning 

	

2.2 	Coke/Coal Stove 

	

2.3 	Single Coke/Coal particle 	 13 
Combustion 

	

2.4 	Wood Stove and its Combustion 	 J7 
Efficiency 

2.4.1 Thermal Efficiency of Wood 
Stove 

2.4.2 Wood Stove Design 

CHAPTER THREE COKE FIRED CI1ULHA 	 27 

	

3.1 	Combustion Studies in a Household 	27 
Model Chulha 

3.1.1. Laboratory Chulhu 

3.1.2 Experimental Procedure 	 29 

3.1.3 Result and Discussion 	 31 

	

3.2 	Simulated Combustion Studies 	 42 
for Elimination of Smoke Formation 

3.2.1 Experimental 
	

42 

3.2.2 Result and Discussion 	45 



(vii) 

3.3 	Modified Design of Chu.th8. 	 49 

3.3.1 Experiments with a 	 49 

Modified Design of the 
Cht.dha. 

3.3.2 Result and Discus:A(4o 	 S1 

3.4 	Temperature Distribution in 
Single Coke Particle and Fuel 
Red in a Chulba 

3.4.1 Experimental net up 

3.4.2 Sample Preparation 

3.4.3 Experimental Procedure 

3.4.4 Theory 

3.4.5 Result and Discussion 	 6: 

15.6 	Conclusion. 	 640. 

CHAPTER FOUR WoUL FIRED CHULHA 	 (41 

4.1 	Study of Heat Transfer in a 	70 
Wood Fired Stove 

4.1.1 Experimental Set up 	 11 
and Procedure 

4.1.2 Theoretical Model 	 72 

4.1.3 Result and Discussion 	 75 

4.2 	A Modified Wood Burning Stove 	78 

4.2.1 The Design of a 	 79 
Modified Chulha 

CHAPTER FIVE SUMMARY AND CONCLUSION 	 81 

NOMENCLATURES 	 87 

REFERENCES 	 90 

APPENDIX 	 97 

ABOUT THE AUTHOR 	 108 


