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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 purpose of this study is to measure the burning velocities of DME-air flames, which should
be useful data for combustion modeling and simulation, using the spherical bomb that can embody the real
engine conditions.

1. WFEHE

HERBUAR C 0D BR 5% [ RO U V) ] REAR IR D
720, T 4—PBL P AlBWT KRR TG Y
O ERIFRNWE T 5 ERIAY, K ORI 1
DAL TR RO BINTEY, TOH Ik
FiEE LTUET I v g AVEIREL ORI A3 2
FTons., MOy AFLZ—FT1v (LIF
DME) X8R e U CGEFER STy
%. DME O LR 51X, (1) GEmBREITH
52 & ERBRILOREENIRNZ & Db 7R
PREE L i EGR PERENM LD FEE (2) & & Al
55 L EH Y, EWhsn-25°C ThbH I Lk
FUVNEAERIEA, &HHKENWOKNR, BiF/eihs)
PEDEINET B D . DME O PNRKERS ~0D
RIZZiE TRA Y 7 — L kAL s RS O dh @b
BRELRC A & 7 — )V ERE & KB B D 35 K e OYR
BefeERl & L TRpT S CT& 203, 4, KRR

HANG M DME Z8&4 2% 7 vt 236
XN Z LI, IR TORIARKREFE
TW5h. LM L7Zn S DME OBREEITHEH & 1%
W nlw, ERARAFET Y ORI
D72 DITITE ORBERFE R L OSSR % i~
ZWMBEN B D . DME O FERER 20 IRBEREIE I CBE L
TIEIARRARENE L, BRI ICBI L T
—F kK Z M7= Gibbs & DF —#, ERPREE
AWz Daly LOT—E2RHHRETHD
25, AIEIEZ < ORRERERNZZATND Z &R
SN TWa., A CIEERO = YU %
P U 72 E IR BERR I & D FEBR L 3 2 22 b
% 8 LI EEfT I & 0 DME k4 D g itk
BERFME, KRAMROEEKR T, ELITEREERE 2
FEANCARET Lo, RS IR IS B iR e s
PEIZOWNWTHET 5.



2. WFgTHRIE
AT E T ERRPEd 2 L CEiniibe
REEZFRT-. AREBRICHOWZBREEEE X, b
T 2 mIZER 92mm DL A, Mo 4 miciE
EAE 92mm OB 2Bl il L 7= N 2349 100mm
DERFCIEWERRBESR TH D, X1 ITERBE=E
ONEZTRT. 2HOZIRDBRFTITENZEN
MSLICEREY SN D mL 7 7 03N 0 AL L
HEDTR P BIREGREE N S, Fas oz
FE R ENGEED . AR CIEDEIC X

DETE DR CIRAREREL, 77 /1T Lb
B L%, 2BV TEMRIZ LY bk
LCERZITo72. £12, KFETIEFE
MEEZHAT-A MR Aa—F%2HE L,
ESHEE S 25 (7 4 b v 4 FASTCAM-NET |2
T 1/1000 PR COHRE) #HW\W v 2 — L
R LV BRIEAROAHLEITo 7. 561
-7 4 DA IVEGEFDEE PC I EAL
BY 7 ML ARREREFEE L. £l
HEREEE T 72mmx77mm (240pixelx256pixel) DR
Bf & 0.3mmipixel DAL 2 £, ARHFSE TR
S ILT KT/ TF 3mm, H KT 35mm
ThbdZ b, HEREITFRAE 1%~10%LLHN
ThodrBE2LND.

AW CHE L7 iRASIE DME/AIr IRE %

Thh, MAIILLTORTEEND.
CH,OCH, + X,(0, +3.76N,)
I TXIIBEDOENLETH Y, 2R OM
UE0,43.76N, EBE L=, Z O%4A, YEkIX
P=3IX,TEETE 5. F7-AMIE TIXIDME/AIr
KR DPRBER A2 AR 5729, oAbk
FRBREL L R L7, 2 TR & L
TCHJ/AIr, C,Hg/Air, CiHy/AINESX A L
2. Zo%RA, YEkiZENEie =2[X,, ¢
=3.5/Xo, ¢=5/XTHRIETE 5. £ 1IZAET
fEH L7ZIREROMMEZRT. £, plpuld
SRR K 0 B U7=RER T A, RIRAHT A D
B, addBEEER, S0 IXERICL - TH
LI JERRBERE, L, Ma lZZ N 3ER
CrhoEonlz~—70 v a MUV EX, v—7
Vad A UETHD. FiLelI RS DYLHEL
BRI TES S A ZFTH Y, KREESI1TSG =
al SP WX VB Uiz, LIRS Cliss
IZDME/AIr kKK OFER DI 2 7. FEANTR R
e i

1 1: Perforated plate;
| 2: Ignition plug;
@ 3: Fan

Fig.1 Combustion Chamber

Tablel Properties of mixtures

) Polpy a[mmZ/s] Suo[cm/s] L,[mm] | Ma Le
08 | 0136 | 203 363 | 02258 | 404 | L6l
09 |o0127 | 201 433 | 02026 | 405 | .60
T |o0121 | 199 461 | 0.1763 | 407
11 |0119 | 198 469 | 01327 | 315 | Loz
12 |0119 | 196 28 | 01044 | 228 | L0z
13 |0.120 | 194 367 | 00763 | 144 | 101
DME/AIr[ 14 |0.121 | 193 315 | 0.0506 | 083 | LOL
15 0122 | 191 211 | 0.0025 | 0.08 | 1.00
16 |0124 | 189 163 | -0.0347 | -0.30 | 1.00
17 |0125 | 188 111 | -0.0720 | 042 | 0.99
18 | 0126 | 187 83 | 00841 | 037 | 0.99
19 |0128 | 185 57 | -0.1036 | -0.32 | 0.98
2 10129 | 184 47 | -00962 | 0.25 | 0.98
07 | 0163 | 2LL 159 | 0.0568 | 0.43 | 0.96
08 | 0150 | 213 239 | 0.0981 | 1.10 | 0.96
09 [om0 | 214 308 | 0.1208 | 1.74 | 0.95
CH/A ——1 5737 T 213 382 | 0.1465 | 2.28
T1 |0133 | 215 337 | 01917 | 3.00 | L.10
12 0135 | 216 266 | 02935 | 361 | 1.10
08 | 0144 | 2L0 286 | 01951 | 2.66 | 145
T |0128 | 208 369 | 0.1654 | 2.94
€A [ _EL_] 0126 [ 207 374 | 01381 | 250 | L.06
12 |0127 | 206 344 | 01024 | 171 | 1.06
14 | 0132 | 204 106 | 00349 | 034 | 1.05
16 |0137 | 202 84 | -0.0524 | -006 | 105
08 0142 | 2.0 592 | 03848 | 534 | 157
T |0126 | 208 300 | 02336 | 4.38
T1 |0124 | 206 396 | 0.185L | 355 | L.05
Cy/air [ 12| 0125 | 205 365 | 0.1157 | 2.06 | 1.05
14 |0120 | 203 206 | -0.0053 | -0.05 | .04
16 |0.134 | 201 132 | -0.0854 | 056 | 1.03
18 | 0139 | 199 45 | 01357 | 031 | 102
2 0145 | 196 28 | 01578 | 023 | L0z
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Fig.2 Variations of dr/dt with t
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Fig.3 Variations of S, with x
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