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Abstract :

Dimethyl Ether (DME) has been considered as one of the most attractive alternative fuels for compression

ignition engine. Its main advantage in diesel engine application is high efficiency of diesel cycle with soot free
combustion though conventional fuel injection system has to be modified due to the physical properties of DME.
Experimental study of DME and conventional diesel spray employing a common-rail type fuel injection system with a
5-hole sac type injector was performed in a constant volume vessel pressurized by nitrogen gas. Spray cone angles and
penetrations of the DME spray were characterized and compared with those of diesel. For evaluation of the evaporating
characteristics of the DME, shadowgraphy technique employing an Ar-ion laser and an ICCD camera was adopted. Tip
of the DME spray was formed in mushroom-like shape at atmospheric chamber pressure, which disappeared in higher
chamber pressure. Spray tip penetration and spray cone angle of the DME became similar to those of diesel under 3MPa
of chamber pressure. Higher injection pressure provided wider vapor phase area while it decreased with higher chamber

pressure condition.
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Fig. | Schematic diagram of experimental set-up
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Fig. 3 Schematic diagram of single hole spray imaging
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Table 1 Summary of experimental conditions

Injector sac type .

Sholes(dia. 0.168mm/hole)
Injection quantity 5.68mg/stroke
Injection pressure 25MPa, 40MPa, 55MPa
Chamber pressre 0.1MPa, 3MPa
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Fig. 4 Effect of high current holding time on macroscopic
DME spray
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Fig. 5 Spray tip penetration of DME and diesel at 55MPa of
injection pressure and 3MPa chamber pressure
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