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Abstract

At the present day, the development of new types of fuels such as DME (Di-Methyl
Ether, CH3-O-CHjs) is strongly required from the viewpoint of energy saving and air
pollution prevention on exhaust combustion gases generated from many kinds of
combustors. Especialy, it is said that DME is very useful for reducing the pollutant
substances from diesel engines and boilers, and moreover it is recognized that the
combustion behavior of DME fuel-air mixture are very much similar to those of
methane-air and propane-air mixtures in spite of low heat values of combustion.
However, there are scarcely basic data on the combustion of DME fuel-air mixtures,
though the application of DME fuel to many kinds of combustors is considered to be
very important.

As the first step of the study, experiments have been carried out to investigate
whether it is useful or not for the application to engine combustion by evaluating the
values of burning velocity in both conditions of normal and micro-gravity. Especially
the micro-gravity technique achieved in freely falling chamber is used to examine the
burning velocity of lean side of mixtures of DME fuel because the micro-gravity
environment makes it possible to realize the spherical flame propagation even for near

the flammability limits by eliminating buoyant effect induced from gravity. The initial



conditions of temperature and pressure are 298K and 0.10MPa, respectively and the
equivalenceratio istherange from ¢ =0.50to ¢ =1.50.

The main results obtained for the study are as follows:
(1) Microgravity technique is very useful to analyze the flame behavior at very lean
mixtures.
(2) The burning velocity of DME fuel-air mixtures are 11cm/s, 33cm/s and 31cm/s at
0.62, 1.00 and 1.50 of equivalence ratio, respectively.
(3) From these experimental data it is suggested that the application to the engine

combustion of DME fuel is not so impossible.
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Tablel Physical propertiesof DME fuel

DME
CH,OCH;| CH, CsHg CH,OH \
[ ] -25.1 -161.5 -42 646 | 180 360
[g/cm®20 ] 0.67 \ 0.49 0.79 0.84
[atm,25 ] 6.1 246 9.3 \\
[ ] 235 650 470 450 250
[vol %] 34 17 | 5 15 | 21 94| 55 36 | 06 75
55 60 0 5 5 40 55
[kcal/kg] | 6900 12000 11100 4800 10200
[kcal/m’] | 14200 8600 21800
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