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Reforming characteristics of DME with engine exhaust gas were analyzed using
a detailed elementary chemical reaction model. More hydrogen is generated by DME reforming at lower
temperatures compared to gasoline reforming. DME reforming reaction was sensitive to DME/oxygen
ratio. For a practical application of the DVME reforming system, it is important to precisely keep
the DME/exhaust mixing ratio adequate. Therefore, the flow behavior of DME in the fuel supply
injector was examined in detail by high-speed visualization and numerical analysis. It was found
that choking occurs at much lower pressure-difference than those of petroleum fuels, because the
effective cross-sectional area of the flow passage decreases by cavitation due to DME' s high vapor
pressure, and also because the sound speed decreases by a generation of gas-liquid two-phase flow.

e-fuel



2020

CH30OCH3s DME
EUCAR/Concawe/JRC
@ GTL Gasto Liquid
DME
CO2
30
( 2)
(1) CsHas
CgH s +8H,0=8CO+17H, : AH =1303kJ / mol (1)
(1) 1.257
DME ) 1.155
CH,OCH, + H,0= 4H, + 2CO: AH = 205kJ / mol (2)
1 o5 600
@)
S 500
DME 280 g w E—
200 g
S 300 — - - 5
% 200
DME PM o
i 1
PM “ CgHyg+8H,0 C,Hy, C,HOH+H,0 CH,0H
EGR DME PM S8COHTH, =SCHg3H,  =2C0+H, =CO+2H,
EGR
DME 1 @
cO NOXx
@)
DME PM
DME
DME
DME Bruke DME2014®)
®)
(i-CsHais) (n-C7H16)
(CsHsCHa) (c-C7H14) (e-CsHis) 5

(S5R)



DME

A =1.0
H-0 (S/C) S/IC 05 7.0
140kPa 600~800K 1
1
DME
Fuel S5R, DME
DME Excessair ratio [-] 1.0
SIC[] 0.5~10
Exhaust pressure [kPa) 140
Exhaust temperature [K] 600~800
H20
DME
2
2
0.15mm 0.15mm DME
DME
10MPa
50,000fps 3
3
A P05=2.5 1 5MPa
DME
4 800K S/C=2 DME
(H2) (CHa) (CO)
DME H> H0 DME
*-—
Fuel IN M
ﬁt;};i ;-',: -
Fuel ouT @ ,: 1
o /
O))// T Clampback
‘ i m Fuel flow
€ Y |z
% R4 a E3 (™
J Clamp front Transparent window back
NEEREE SAELAELESDMEEIMPaTIE T,a:::emmom
— gEorEEmas L7 ,:_}.
—— 10MPalzhnE NURKLT J AV % L
2 2
100 ¢
g r
§10 ¢ 3
= £
=
2 [MPa] 10
s ! [MPa] 1,2,345
= [fps] 50,000
0.1 L '
1.5 2 2.5 3 3.5
Ape 5_(Pml' Parnb)O'5 [MPaO.S]

3 10Pa



CO CH4
3%

2%

N2
59%

(8) DME

COCH4
4% 2%

e

(b)

800K S/C=2

=9=600K

et 700K

H; mol fraction [%]

H, mol fraction [%]

5
H/C 1.8 DME
DME
5 S/C H2
800K S/C=0.5
800K S/C=3.0 6.3% H:
6.1% H:
EGR

5MPa AP05=2.236
AP05=2.645
6

HZ A\ [ B = = SN N = S B
H/C S5R
H/C 3
H2 H20
DME
14.3%
DME 700K S/C=1.0
DME
10MPa 1.14
2.92 3MPa
6 7
DME
0.15mm
1.14
2.92 7

/

0.0ms 0.6ms 1.2ms

1.8ms 2.4ms 3.0ms 3.6ms

10MPa

5MPa A P05=2.236



'’

0.0ms 0.6ms 1 2ms 1.8ms 2.4ms 3.0ms 3.6ms

7 10MPa 3MPa A P05=2.645
1.2ms
3.0ms
2 100 200m/s
2

(1) Edwards R, Larive" J, et al., Well-to-Wheels Analysis of Future Automotive Fuels and Powertrains
in The European Context Report JRC65998, 2007
(2) K. Ashida et al., Study of an On-board Fuel Reformer and Hydrogen-Added EGR Combustion in a
Gasoline Engine, SAE 2015-01-0902, 2015
®3)

40, 2011
4 DME DME , B
70/696 303-310, 2004
(5) Ultan Burke et al., An Ignition Delay and Kinetic Modeling Study of Methane Dimethyl Ether and
Mixtures at High Pressures”, Combustion and Flame 162, 315-330, 2015
(6) “ § #2017474, 48 (5) 1021-
1026, 2017



3 3 0 0

TAKADA Ryuhei WAKABAYASHI Rio KIKUCHI Shinsuke MITSUGI Yuta SAKAIDA Satoshi TANAKA 86

Kotaro KONNO Mitsuru

Spray characteristics of supercritical DME 2020

Transactions of the JSME (in Japanese) 1-12
DOl

10.1299/transjsme.19-00050

M. Naruke, K. Morie, S. Sakaida, K. Tanaka, M. Konno 44

Effects of hydrogen addition on engine performance in a spark ignition engine with a high 2019

compression ratio under lean burn conditions

International Journal of Hydrogen Energy

15565 - 15574

DOl

10.1016/j - ijhydene.2019.04.120

84
DME 2018
1-12
DOI
10.1299/transjsme.18-00166
12 0 0

OME

30

2020




2020

2020

OME

30

2019

30

2019

57

2019




HCCI

27
2019
DME
2018
2018
DME
2018
2018
EGR
2018

2018




DME

28

2017

DME

2017

2017

DME

25

2017







