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Table A.1 Specifications of nanoparticles(Vigneswaran et al., 2021, Khatri and Goyal, 2020) 3 

 50µm 50µm 

Chemical name Titanium oxide Silicon dioxide 
 

Formula TiO2 SiO2 
Density 4.23 g/cm3 2.2 g/cm3 
Appearance white solid white Powder 

Point of boiling 2,972 ⁰C 2503 K 
Point of melting 1843 °C 1986 K 

Molecular Weight 79.87 g/mol 231.533 g/mol 
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 8 
Figure A.1 The relationship between the pressures and the crank angle under different lambda values and 9 
different additives in diesel fuel at various engine speeds (2000 rpm, 3000 rpm, and 4000 rpm). 10 
 11 
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 14 
Figure A.2 The relationship between the temperature and the crank angle under different lambda values and 15 
different additives in diesel fuel at various engine speeds (2000 rpm, 3000 rpm, and 4000 rpm). 16 
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 20 
Figure A.3 The relationship between heat release rate and the crank angle under different lambda values and 21 
different additives in diesel fuel at various engine speeds (2000 rpm, 3000 rpm, and 4000 rpm) 22 
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Figure A.4 Fuel spray visualization at 2000 rpm and lambda 1.2 27 
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Figure A.5 Fuel spray visualization at 3000 rpm and lambda 1.2 28 
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Figure A.6 Fuel spray visualization at 4000 rpm and lambda 1.2 29 
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