Dimethyl ether (DME) D#RBERH A ORI BS54 2 iF2E

Studies on the clarification of fundamental combustion properties of Dimethyl ether (DME)

M b R, RoORFIEH, HEEdR
Kimitoshi Tanoue, Associate Professor, Faculty of Mechanical Engineering, Oita University

ZLE: BRI CORERESCE A BB DT, 74 —BA T DB 0N T H RKG R
DERIFR TH 2 EH LY (NOx) B LOWkRF (PM) DIEHABRI KO LN TWD. TOH
NTeERTFiEE L TR X v v g AAURREI ORI AN ZE S b s, B 731 DME (3mt & iz
A UM A G JEERA W RETH U, ORI IEERRE & [FFREE OB 3R 2 ek L o> MEEEER ) nl6E
R E DRI AERELE L CRFEER STV A, LA L7225 DME OBRBEIXRERM & 135870 25
7o, FRMERREFT ¥ 2 ONRIVIRBHIE O 72 O3 % O BRER IRIRBEFE 2 IR T D L ER H D
2, ZHETHRENCSZD X ) RMFFRITDRn. £ 2 TR T 2 B OMREES 2/ L,
DME X8O SLHEBABERFE 2 FE ISR D . IR TR O N T — 2 2 5 2 L T
AR - ARAE 2 DME ABES DR RA LB N IF TE b D LB D,

Abstract: Recently there have been many problems related with automotive engineering, such as
environmental issues and energy problems. These social circumstances motivate the adoption of urgent
measures such as alternative fuel and new combustion techniques for the internal combustion engine. In this
context, dimethyl ether (DME) is thought to be a potential alternative to diesel fuel due to lower overall
pollutant emissions and more excellent fuel economy. DME has no carbon-carbon bonds and lowest
possible carbon to hydrogen ratio after methane. Several recent publications have already presented results
from diesel engines operated on pure DME. These experiments showed that DME is an excellent diesel fuel
with a high cetane number. This fuel produces very low particulate emissions, while the NOx emissions are
similar to those from current diesel fuel under the same engine operating conditions. This allows the engine
operating conditions to be adjusted to reduce NOx without an accompanying increase in particular
emissions. The purposes of this paper are to examine the extinction and autoignition properties of DME
flames using a counterflow burner, which should be useful data for combustion modeling and simulation.
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Table 1 Flame considered for experiment 2

Name Compositions T K]
DN1 DME+4N,+Air 2050
DC1 DME+30,+8.94CO, 2050

FEMERAXICHR L CARIBEZ —TIZL T
Zy AL S E 5720, FIREROMAE REEL
7o EFE, BEAM & BREHI O % R & A G L,
Z OO &2 R E LTz, X 3 12k 28
BEZ—EDOEE Zy #ZBLI LA DHEK
RE D KRARIRR ayp DERERFE T & BB ARHTHRE R
DA R, K305, EBRHER & B afisr
fER A T 5 &, BB AT RS AR ME & 7
Sio. =07, WEOEHAMENT L TRV,
Z4=0.5 {1 TIHRIKFO K RANIER ayp D35/ &
720, D%, ZgOWINZ & B 720 ayp (XN
TAHZLENSNS., ZDOZ EH 5, Curran D
PR 13X TR K D T2 2 ENERI I
HLTWDAHDOD, ZN 02 DL ETITEEMIC
TWEOSRMNHD EEZD.

WIZHIRAIE LT CO & HWTHERRI & Ak
IV RIRE 2 —EIC L, KEEEEZ SIS
VG EOEREEETHANT-. ZofE, K
LD Ny IR EAITEE 1 @ DNI 24 L,
m — W2k RIBEICRD X)) ICKRERAR
DCl #FE L. K312 N, AW, CO, AR D b
B 2 AT OFE R & & HIRT. KB E—
Zy CHET 5 &, CO HmMDOLEDIHERFED K
RIE g 1 IRELRDZENDMND. ZDZ
EINDER T OBE L FRIERIZ CO, THIRT 5 Z
& TR ERETm B35 2 e 8 0nD.

4. 5tk OFRE L IR

AR TR ER R BEds & i S—F— 0
2 FHEH DR BESR & FH\ T DME ORRBERRE K O
KRAEEDOREEZ A E LTV D. AfEET
ERFIS kA N —T— & B T R SRR IZ D0
THE LD, ERREESREHWT-ERL P&
WY ZL OMANELNT EERIXSR). i
AT o Iz \EEBRILERRES TITo 72, 4
#B OB IR A AN —F =2 AW EE T To
EKERIZETLOIMETHS. ZOWERICHE
LT, BIfEHEHCTHD.

5. FEFEKwm LY A b

1. HEAER, RFF, BHARELE, —EHEW,
IR A, DME KR OIERFEIC XIET
KRAETE O 58, BB = 5 SR
Vol.38, No.1, pp.139-144, 2007

2. M b, =HES, EIFR, HERE],
WS AR 3E4E, DME FIEHUK R DTERFHEIZ &
EI KRG DR, 51 9 [ PNIAIERS >
VIR D D Lkl S, 20071

3. M. bR, —EHERS, EIFR, HEEE],
WS 36 4E, DME FEHUK R DT RFHE &k
RAEE D, FA4RIRBEY R T LG
A SCH, pp.520-521 , 2006.12.

4. K.Tanoue, F.Shimada, Studies of Combustion
Properties of Dimethyl Ether flames, Review
of Automotive Engineering, WVol.26, No.2
pp-129-136, 2005.

1
Duct 2
O, + (N2 or COQ)
Y022, V2, p»
To= 298 K

T1=298K
Ye1, Vi, o1
Fuel + (N2 or COy)
Duct 1
i
Fig.1 Schematic illustration of the counterflow configuration
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