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Alm of the work & Objectives

Reactivity controlled compression ignition (RCCI) engine is a dual fuel strategy that uses fuels with different reactivities. In this study, Hythane or HCNG (60% methane and 40% hydrogen) as
a low reactivity fuel and diesel or OME with high reactivity are used. Thus, Hythane consists 5% of the incoming air mass, and OME/diesel is sprayed under fully lean condition.

Objectives:

» A comparison between a typical diesel engine and RCCI engine.

» Effect of the chain length on the compbustion process is investigated.
» Emission analysis by changing the fuel configuration.

» Effect of the flame speed on the combustion process.

» Effect of the change in the equivalnce ratio on the combustion process and the flame surface density.

Fig. 1. mesh used for the simulation process at TDC

Engine specifications

Tab. 1: Engine specifications
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Fig. 4. Equivalence ratio ¢ at 372 °CA for (a) diesel, (b)
OME2+ Hythane, (c) OME3+ Hythane, (d) OME4+ Hythane, and

Fig. 5: Temperature distribution at 372 °CA for (a) diesel, and (b) diesel
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A Ford 1.8 L DI (direct injection) diesel engine equipped with a prototype Lucas CAV HPCR
(high-pressure common rail) system, and an allied Signal VGT (variable geometry
turbocharging) is used. The VGT mechanism optimizes the air flow based on engine
conditions and it depends on the engine speed and engine load.
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Fig. 6: CO emission for different fuel configurations Fig. 7: NO mean mass fraction for different fuel configurations
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Conclusions and Outlook
. . : Fig. 3: validation of numerical results with 56k cells for the baseline
Walljet 1 diesel engine for pressure at 1250 rpm and full load condition » By increasing OME chain length, the heat release duration in the diffusion combustion becomes
longer.

» Hythane in OME,, and diesel fuel leads to a homogenous charge in the combustion chamber
and finally leads to a complete combustion.

The amount of CO extremely increases by lengthening OME chain length due to the reduction
in H/C ratio. However, the presence of Hythane has a positive effect on the reduction of CO
compared to the diesel case.

The soot mean production extremely decreases with adding Hythane to diesel fuel and OME.
The presence of Hythane has a noticeable effect on H/C increase in RCCl configurations.
Moreover, lack of C-C bonds in OME fuels is effective, too.

Since there is no spark, only one-fourth of a cylinder is simulated which is due to
axisymmetric condition. Due to the high coincidence and computation simplicity, the middle >
mesh (~56k) is used as the reference mesh. In order to make a fair comparison, the volume
of the injected fuel for base engine (diesel) is the same for all cases and based on the OMEn
density, the injected mass is variable (14.15 mg/cycle for diesel). However, Hythane mixture >
is the same for all RCCI cases.
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