TABLE OF CONTENTS

CHAPTER ONE

INTRODUCTION
1.1 BaCKground ..........covviiiiic e
1.2 Problem Statement .......... ..o,
1.3 ODJECLIVES .. vt e
1.4 Methodology......c.oonii i,
1.5 THESIS LayOUL. ...t e

CHAPTER TWO
LITERATURE REVIEW

2.1 INtrOdUCTION. ....e e,
2.2 Electrostatic precipitator .............coooiiiii i,
2.2.1 BasiC OPeration ...........coeiiriiniiiiii i
2.2.2 Types of electrostatic precipitators ..................ccooeevinin

2.3 Variables In Operation .............coooiiiiiiiii i,

Vi

A W W W -

co O O O



2.4

3.1
3.2
3.3
3.4

4.1
4.2
43
4.4
4.5
4.6

4.7

2.3.1 FUIMACE QASES ...uutiiiittt ettt et e e e
2.3.2 C0al ..
2.3.3 Flyash ..o

Collection EffiCienCyY.... ..o
CHAPTER THREE

MATHEMATICAL MODEL
INErOdUCEION ...,
Electric Field Calculation.................cooooiiiiiiii
Corona Onset Voltage Calculation................ccooviiiiiiiinnn..
Precipitator Collection Efficiency...............ooiiiiiiiii
3.4.1 Theoretical collection efficiency.................cocooiiiiin,

3.4.2 Actual collection efficiency ............ccooviiiiiiiiiii,
CHPTER FORE

SIMULATION AND RESULTS

INErOTUCEION ..ot

Electric Field Simulation ...,
Accuracy of Charge Simulation Technique...................cc.oeenee
Electrostatic Field Along ESP AXIS.........coviiiiiiiiiiiie e,
Electrostatic Field Along ESP AXIS........ccooiiiiiiiiiiiiiii e,
ESP behavior and efficiency ...,
4.6.1 Simple calculation for collection efficiency at 30 kv ...........
4.6.2 Modeling precipitator behavior ..................cccoo
Impact of ESP Parameters Variation in Collection Efficiency .......
A.7.0 TeMPEIAtUIe ....veiii et et

4.7.2 Distance betweenplates ............coooiiiiiiiiiiiii

Vii

22
22
24
26
27
31



CHPTER FIVE
CONCLUSION AND RECOMMENDATIONS

51 CONCIUSION. .. e e
5.2 RECOMMENAAtIONS ...ttt
REFERENCES ..o e e

APPENDEX A: ELECTROSTATIC PRECIPITATOR OF GARRI 4
POWER PLANT
APPENDEX B: ELECTROSTATIC PRECIPITATOR DATA

APPENDEX C: MATLAB CODE FOR CALCULATION OF
THEORETICAL EFFICIENCY

viii

45
45
47
Al

Bl
C1l



