
INDEX

Chapter

1

2

Abstract

Nomenclature

List of Figures and List of Tables

Contents

Introduction
1.1 Organization of Thesis

Page

No
l

Review of Literature 10
2.1 History of the Diesel Engines

2.2 Evolution of Biodiesel as an Alternative Fuel

2.3 Experimental Studies Using Biodiesel as Fuel
2.3.1 Thermal Performance and Emissions

2.3.2 Combustion Analysis

2.4 Computational Studies

2.4.1 Optimization

2.4.2 Artificial Neural Network

2.5 Scope of Present Study

Experimental Test Rig 85
3.1 Description of the Experimental Test Rig

3.1.1 VCR Diesel Engine

3.1.2 Compression Ratio Setting

3.1.3 Fuel Injection pump

3.2 Measurement Systems
3.2.1 Load Measurement System

3.2.2 Fuel Injection Pressure Measurement System

3.2.3 Cylinder Pressure Measurement system



3.2.4 Data Acquisition System

3.2.5 Emission measurement system

3.2.5.1 Exhaust gas analyzer

3.2.5.2 Smoke meter
3.2.6 Enginesoft LV

4 Experimental Study
4.1 Experimental Procedure

4.1.1 Thermal Performance

4.1.1.1 Validation Test

4.1.1.2 Karanja Biodiesel

4.1.1.3 Blends of Karanja Biodiesel and Diesel

4.1.2 Emission Characteristics

4.1.2.1 Validation Test

4.1.2.2 Karanja Biodiesel

4.1.2.3 Blends of Karanja Biodiesel and Diesel
4.1.3 Combustion Analysis

4.1.3.1 Diesel

4.1.3.2 Karanja Biodiesel

4.2 Results and Discussions

4.2.1 Validation Test
4.2.2 Thermal Performance Evaluation

4.2.2.1 Load

4.2.2.2 Compression Ratio

4.2.2.3 Injection Pressure
4.2.3 Emission Characteristics Evaluation

4.2.3.1 Load

4.2.2.2 Compression Ratio

4.2.2.3 Injection Pressure

4.2.4 Combustion Analysis

4.3 Summary

4.3.1 Thermal Performance
4.3.2 Emission Characteristics
4.3.3 Combustion Analysis

4.3.4 Limitations of the Experimental Study

5 Computational Study
5.1 Multiobjective Optimization

116

230



5.1.1 Thermal Performance

5.1.2 Emission Constituents
5.1.3 Both Thermal Performance and Emission

Constituents

5.1.4 Weighted Multi-objective Optimization

5.2 Artificial Neural Network Modeling

5.2.1 Thermal Performance

5.2.2 Emission Constituents

6 Concluding Remarks 269

Appendix I Karanja 273

Appendix II Review Related Studies 277

Appendix III Sample Experimental Data 283

Appendix IV Specimen Calculations 292

Appendix V Calibration Certificates 294

Appendix VI Studies Related To Production of Biodiesel 298

Appendix VII Uncertainty Analysis 306

Appendix VIII Genetic Algorithm 313

Appendix IX Artificial Neural Network 319

References 326


