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Dual-Fuel Combustion Phenomena of Pilot Distillate Injected to
Pre-mixed Natural Gas in a Constant Volume Combustion Bomb

ABSTRACT

As an alternative fuel producing less exhaust emissions, natural gas is of interest for use both
in 5] and CI engines. The potential of natural gas fuelled dual-fuel engine is considered high
ennugh. However, much effort has to be made so that gaseous fuel is used efficiently with simulta-
neous minmmum use of pilot cill. Hence, a simplified three-dimensional model, using a finite volume
method in cylindrical coordinates, has been developed to facilitate an understanding of the dual-
fuel combustion phenomena and to predict the complex interactions between the pilot distillate and
natural gas. The computer model was calibrated by comparing it with the experimental results ob-
tained from diesel engine like combustion bomb tests.

In the pre-mixed natural gas combustion, the fuel burning was highly reliant on the injection
condition and subsequent burning nature of the pilot distillate.
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Fig.9 Comparison of fuel mass unburned
(Sole distillate injection+Dual fuel )



VA7t 27 ETE Y A4 R LY BAMS Eda4L84 121

(a) Temperature (K) (t=20msec) (b) Distillate Vapour (t=20msec)

(¢) Methane Fraction (t=66msec) (d) Oxygen Fraction (t=66msec)

Fig.10 Contour plots of temperature and chemical species mass concentration
(Dual fuel combustion)
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