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Abstract

The objective of this work is to analyze the atomization and evaporation characteristics of dimethyl ether(DME) fuel for the
application of HCCI diesel engine. In order to investigate the spray behavior of DME fuel, the macroscopic and microscopic
characteristics were investigated in terms of spray development, spray tip penetration, impingement time, SMD, and axial mean
velocity under the various injection timing and ambient conditions. For the illumination of spray, the spray visualization system
was composed of a Nd:YAG laser and an ICCD camera and laser-sheet method was used. The atomization characteristics of
DME fuel are analyzed by using phase Doppler particle analyzer (PDPA) system It was reveal that the spray development of
DME is slower and rapidly disappeared as elapsed time after start of injection at the same injection duration. The impingement
timing of diesel fuel was faster than that of DME fuel. The comparison of spray atomization characteristics in both fuels shows
that diesel fuel has a large SMD value that DME.
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Fig. 2 Schematics of spray visualization and droplet analysis systems

Table 1 Specifications of spray visualization system and
droplet analysis systems

Light source Nd:YAG
Spray Wave length 532 nm
visualization | Laser power 270 mJ
system Beam thickness; ~1 mm
Resolution 1280x1024
Phase Light source Ar-ion
Doppler | Wave length 514.5 nm, 488 nm
particle 500 mm for transmitter
measuring Focal length and receiver
t
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Fig. 4 Test injector and measuring points
Table 2 Experimental conditions
Spray visualization system
Injection system Common-rail
Injection pressure(Pin) 60 MPa
Energizing duration (teng) 0.5, 1.0 ms
Piston distance(Lw)- | mm-3.5 MPa

ambient pressure(Pamb)

Ambient pressure(Tamp) 293, 393, 493K

Droplet analysis system

Injection pressure(Piy) 60 MPa
Energizing duration (teng) 1.0 ms
Ambient pressure(Pamb) 0.1 MPa
Ambient pressure(Tamb) 293K

3. Ag

o

A7 o

3.1 DME ¢iZ°o| RAlE &Y

Figure 55 T4 d89 DMEQIEY A8 EAAZ
o g BARE §AE ¥ud Aot F I8 EF ¥
A717k0] AAAFE ARl F7HEE B4E RIS
], BALR] A7) 7H(injection delay)®] Xol= A9 fle
Aoz gyttt dhdel Hof BARS =edke 713t
& Tale) 797} DMERTH o} 02ms A WE 2.
2 Jebsth

3.2. DME 9Z29| 22 ui=hiy
AolAE DMEQ S A4 oA AR
2oagald e Basty] fste] ERTEA, £

2l

H
Lo
1=}
o

oA Yslers A Al11d A335(2006) 143

5*1719} BE g9l tisle] A¥
257 2342 Fig 69
wﬁhﬁai .%éf&% }717kel 444 X DME
o 25 wrgany e o) vjgle =1, 59 2%
7t e Aoz Yegth ol tAdRY HEy
DMEX &9 FeEAo] S5t AALd W Fidol
“‘ﬂ Yojufr] wjeln, o] 2 3t Ao W R
< dA(wall wettmg)— 2d # 91L Ao wetEr)
BAZ17k0) 1.0 ms?l 73§, DME 989 #5544
g2 BAP|ZE 0.5 mse] TAARS} vsd AFE
e Aoz e DMEAE7 d44hfelA o
I 543 BFo =g A7) HsixE oF 2uie] BAL
717ke] a3 Ao 2 wokdEr
34, Fig. 75} Fig. 8 217} A4d e #4971
=7} td 89 DMEN RS 5 =2AF 1|X]
B gL Blaste] e Zolth

pe

(IR

fr rlo

35
P_=60MPa
i
sof Bold : Diesel, Thin : DME
@ ————t  =0.3ms
2 ong
£ 25} Ce e, =05ms
£ el i
£ 1, .=0.7ms
o 20}
ol
'5 15
8
= 10
5k
L N N 4

0 A ‘. - L L
00 02 04 06 08 10 12 14 16 18 20
Time after start of energizing (ms)

Fig. 5 Comparison of injection rate of DME with diesel

according to energizing duration (Pi= 60 MPa, Py =
3.5 MPa)
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