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Effects of Fuel Composition and Injection Conditions on Spray Ignition
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This study aims to explore effects of fuel property and injection conditions on ignition delay for various combustion
methods using a constant-volume vessel. Ignition delays of binary-component fuels which have same ignition delay
under a specified ambient condition and a specified injection condition were measured under several ambient
conditions. The results show that ignition delay depends on the boiling point of high-ignitability component when the
ambient pressure and temperatures are reduced and on the fuel properties when the injection conditions are changed.
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Table 1  Specifications of fuel components

n-cetane | n-decane | n-heptane | HMN |iso-octane
Density (kg/m3)"! 773 734 687 790 692
Kinematic Viscosity 3 .
(mm?/s) 2 3.07 1 0.51 3.14 0.68
Boiling Point (°C) 287 173 98.4 240 99
Cetane number 100 774 56™ 15 17.5

*1: at 15°C, *2: at 30°C, *3: at 37.8°C, *4: estimated®

Table 2 Mixing ratio of fuels

RF F1 F2 F3 F4 F5
n-cetane 35 33 - - - -
n-decane — — 50 50 — —
n-heptane — — — — 90 85

HMN 65 - 50 - 10 -
iso-octane — 67 — 50 - 15

(vol%)
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Fig.1 Effects of fuel and ambient conditions on heat release rate
(dn=0.18mm, pij=120MPa)
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Fig.2  Effects of fuel and ambient conditions on ignition delay
(dx=0.18mm, pini=120MPa)
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Fig.3  Effects of injection conditions, fuel and ambient conditions
on ignition delay
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