
xvii 

 

List of Tables 

Table 1-1: Crude Oil Import and Export Detail ................................................................... 3 

Table 1-2: Non-edible species Botanical names .................................................................. 7 

Table 1-3: Indian emission standards (4-wheeled vehicles) .............................................. 10 

Table 1-4: Nitrogen Oxides (NOx) .................................................................................... 17 

Table 2-1: Effect of water injection on performance and emission parameters ................ 30 

Table 2-2: effect of additives on performance and emission parameters .......................... 31 

Table 2-3: Effect of SNCR Technique on NOx emission .................................................. 33 

Table 2-4: Effect of Compression Ratio ............................................................................ 36 

Table 2-5:Effect of Injection Pressure ............................................................................... 38 

Table 2-6:Limitation and effectiveness of NOx emissson mitigation technique ............... 40 

Table 3-1:Madhuca longifolia (A year cycle) .................................................................... 44 

Table 3-2:Notations for Madhuca Longifolia biodiesel and diesel blends ........................ 47 

Table 3-3:Properties of standard diesel and Madhuca Longifolia biodiesel blends .......... 49 

Table 3-4: Technical specification of a test rig .................................................................. 51 

Table 3-5:Specification of Eddy current dynamometer ..................................................... 53 

Table 3-6:Specifications of Exhaust Gas Analyser ........................................................... 54 

Table 3-7:Specifications of Smoke Meter ......................................................................... 55 

Table 3-8: Technical Specifications of the Injector ........................................................... 56 

Table 3-9:Test Matrix Phase-I Experimentation................................................................ 58 

Table 3-10: Flow rate of Injector ....................................................................................... 58 

Table 3-11:Test Matrix Phase-II Experimentation ............................................................ 59 

Table 3-12; summery of estimated uncertainty ................................................................. 61 

Table 4-1: Emission and Performance result; CR-15, IP-300 bar ..................................... 62 

Table 4-2:Emission and Performance result; CR-15, IP-400 bar ...................................... 63 

Table 4-3:Emission and Performance result; CR-15, IP-500 bar ...................................... 63 

Table 4-4:Emission and Performance result; CR-15, IP-600 bar ...................................... 64 

Table 4-5:Emission and Performance result; CR-16, IP-300 bar ...................................... 64 

Table 4-6:Emission and Performance result; CR-16, IP-400 bar ...................................... 65 

Table 4-7:Emission and Performance result; CR-16, IP-500 bar ...................................... 65 

Table 4-8:Emission and Performance result; CR-16, IP-600 bar ...................................... 66 

Table 4-9:Emission and Performance result; CR-17, IP-300 bar ...................................... 66 

Table 4-10:Emission and Performance result; CR-17, IP-400 bar .................................... 67 



xviii 

 

Table 4-11:Emission and Performance result; CR-17, IP-500 bar .................................... 67 

Table 4-12:Emission and Performance result; CR-17, IP-600 bar .................................... 68 

Table 4-13:Emission and Performance result; CR-18, IP-300 bar .................................... 68 

Table 4-14: Emission and Performance result; CR-18, IP-400 bar ................................... 69 

Table 4-15:Emission and Performance result; CR-18, IP-500 bar .................................... 69 

Table 4-16:Emission and Performance result; CR-18, IP-600 bar .................................... 70 

Table 4-17: Maximum value of NOx emission for different parameters .......................... 89 

Table 4-18: Observations and Results for fuel blend B10, CR-18, IP-600 bar ................. 94 

Table 4-19:Observations and Results for fuel blend B10, CR-17, IP-600 bar .................. 95 

Table 4-20:Observations and Results for fuel blend B10, CR-16, IP-600 bar .................. 95 

Table 4-21:Observations and Results for fuel blend B10, CR-15, IP-600 bar .................. 95 

Table 4-22:Observations and Results for fuel blend B20, CR-18, IP-600 bar .................. 96 

Table 4-23:Observations and Results for fuel blend B20, CR-17, IP-600 bar .................. 96 

Table 4-24:Observations and Results for fuel blend B20, CR-16, IP-600 bar .................. 96 

Table 4-25:Observations and Results for fuel blend B20, CR-15, IP-600 bar .................. 97 

Table 4-26:Observations and Results for fuel blend B30, CR-18, IP-600 bar .................. 97 

Table 4-27:Observations and Results for fuel blend B30, CR-17, IP-600 bar .................. 97 

Table 4-28:Observations and Results for fuel blend B30, CR-16, IP-600 bar .................. 98 

Table 4-29:Observations and Results for fuel blend B30,CR-15, IP-600 bar ................... 98 

Table 4-30:NOx emission reduction, water injection flow rate wise .............................. 100 

Table 4-31:CO emission reduction, water injection flow rate wise................................. 103 

Table 4-32:Smoke  emission reduction, water injection flow rate wise .......................... 105 

Table 6-1: Uncertainty of various measuring Instruments .............................................. 113 

Table 6-2: AVL444N Gas Analyzer Accuracy ................................................................ 114 

Table 6-3: Uncertainty of NOx emission ......................................................................... 115 

Table 6-4:Uncertainity of CO emission ........................................................................... 116 

Table 6-5:Uncertainity of HC emission ........................................................................... 117 

Table 6-6:Uncertainity of Smoke emission ..................................................................... 118 

Table 6-7: Summery of estimated uncertainty ................................................................. 119 


