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Abstract : Dimethyl Ether(DME} is an alternative fuel for diesel engine, it is renewable and offers potential reductions
in emissions. This work was conducted to figure out the macroscopic behavior and the atomization characteristics of
DME using a common-rail injection system. The macroscopic behavior was visualized with the spray visualization
system composed of a Nd;YAG laser and an ICCD camera. The atomization characteristics were investigated in terms
of axial mean velocity, Sauter mean diameter(SMD) and droplet distributions obtained from a phase Doppler particle

analyzer(PDPA) system.

In this study, it was revealed that the macroscopic behavior and the atomization characteristics of DME are similar
compared with commercial diesel fuel. However, DME fuel has a shorter spray tip penetration and a small SMD due to

the effect of evaporation characteristics.

Key words : Dimethyl ether(DME), Spray tip penetration(¥5-% 27 &), Spray cone angle(&5-2}), SMD(Sauter

mean diameter), Axial mean velocity(S4}- 3} 3§

Nomenclature
D : diameter, mm
L : length, mm
P : pressure, MPa
R : radial distance, mm
t : time, ms
V4 : axial distance, mm
Subscripts
amb :ambient
asoi : after start of injection
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eng :energizing

inj  :injection

LME
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Fig. 1 Spray visualization and PDPA system
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measuring points

9 Pt EAAL Lol 7] a4 PDPA A& =]
% A}8 5hol, 40MPash 60MPas] HAMGHE 0.2 419
st o, A7) 2 1.0ms 2 3 sk th &4 A

Ao wZg o g e & Hek Smm A A F-E 60mm
ez

AR7A smmtA 0w FA8H3L I, e
2mm bz o SR FAH 4P 2L
Table 13} 2t}
Table 1 Experimental conditions
Injection system Common-rail
Injection pressure(Pi) Visualization [40MPa, 50MPa, 60MPa
PDPA 40MPa, 60MPa
. Visualization | 0.1MPa, IMPa, 2MPa
Ambient pressure(Pams)
PDPA 0.1MPa
. . Visualization 0.8~1.4ms
Energizing duration(ten) PDEA [ Oms
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