gl A v W 8183 1] A 147 A 28.2009) 71

Aa Y oA QA A A5 B4 2 B57] dHel
DME 25 S5A) vz 9%

Z1&

* AE
2 =12

RE
s =TT

ogr

ro
.

- ot

Effect of High Injection Pressure and Ambient Pressure on the DME
Spray Characteristics Injected Through a Common-rail Diesel Injector
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Abstract

The aim of this investigation is to study the effect of the high injection pressure on the dimethyl ether (DME) spray char-
acteristics injected through a common-rail diesel injector under various ambient pressures. In order to investigate the effect
of the injection pressure and ambient condition, the common-rail injection system with two high pressure pumps and high
pressure chamber pressurized up to 40 bar were used, respectively. Spray images of DME fuel obtained from a visualization
system composed of high speed camera and two metal halide lamps as the light source. From the obtained images, the spray
behaviors such as a spray development process, spray tip penetration, spray width, and spray cone angle were measured for
analyzing the DME spray characteristics under various experimental conditions. It was found that the spray development
slowed as the ambient pressure increased and spray tip penetration at injection pressure of 90 MPa is longer than that at 50
MPa. In addition, the spray width at the end stage of injection decreased under the atmospheric conditions due to the evap-
oration property of DME fuel, and DME spray shows narrow spray cone angle according to the injection pressure increased.
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Fig. 1 Schematic of the experimental apparatus
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Table 1 Experimental conditions

Injection system Common-rail
Test fuel Dimethyl ether (DME)
Hole diameter (mm) 03
Injection pressure (Mpa) 50, 90
Injection duration (ms) 1.2
Ambient temperature (K) 293.0
Ambient pressure (MPa) 0.1, 1,2
Nozzle
tip
5 60°
g
]
2
g ,
b
£ / 10.8mm
17 P [y
0.3mm

Spray width

Fig. 2 Definition of spray characteristics and schematic of
hole nozzle
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Fig. 3 Effect of the injection and ambient pressure on the
spray development process at the 0.7 ms and 1.4
ms after the start of the energizing
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Ambient
pressure 0.1MPa 1MPa 2MPa
Injection
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Fig. 4 The spray development process at the 2.0 ms after
the start of the injection according to the injection
and ambient pressure
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Fig. 5 Effect of the ambient pressure on the spray tip pen-
etration according to time after the start of the
energizing
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Fig. 6 Effect of the ambient pressure on the spray width
according to time after the start of the energizing
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