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Table 1. Test fuel properties

Fuel Code ARO AR100 GO1
Fuel Solvent Swasol Gas Oil
Density kg/m® (15°C) 756 933 835
Viscosity mm?/s (30°C) 3.02 1.46 3.78
Distillation Temp. °C
IBP 218.0 194.0 165.0
10 vel% 2235 202.0 2155
50 vel% 2270 2115 286.0
90 vol% 230.0 239.0 3415
FBP 2480 2545 356.5
Saturates  wt% 100 0 743
Aromatics  wt% 0 100 25.7
1 Ring 0 59.1 212
2 Rirgs 0 409 3.2
3 Rings 0 0 1.3
C/H kg/kg 543 9.74 6.39
Sulfur  wt% 1> 0.0002 0.14
LHV kJ/kg 47450 40435 42880
Theoretical air kg/kg 15.12 13.59 14.54
Cetane Index 80.0 121 56.3
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Fig. 3. Chromatograms of thermal cracking
experiment of ARO fuel.
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Investigation of Thermal Cracking and Oxidation Process of
Diesel Fuel Using a Flow Reactor
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A flow reactor was used to study the chemical processes of diesel ignition such as thermal
decomposition and oxidation of diesel fuels. It is found that diesel fuel decomposition begins at a
temperature over 1000 K, producing mainly unsaturated light hydrocarbons such as C:Hs4, C2Hz, and
C;3Hg. H: is produced when fuel is cracked into light hydrocarbons and its concentration shows a drastic
increase as temperature exceeds 1350 K. Thermal decomposition of n-paraffins completes at a
temperature of 1500 K. However, aromatic fuels decompose with difficulty, and some aromatic
components remain at 1500 K. The aromatic components also restrain n-paraffin fuel from thermal
cracking. The oxidation experiment shows that light hydrocarbons are oxidized into CO and CO, at a
temperature above 1200 K.
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