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Abstract: The direct numerical simulation( DNS) was conducted to analyze flame structure, combustion
modes and lift-off stabilization mechanism of the dimethyl ether (DME) turbulent lifted jet flame. The fu-
el was ejected from the slot with an initial temperature of 500 K and the jet velocity of 138 m/s; the ini-
tial temperature of the coflow air was 1 000 K, the flow velocity was 3 m/s, and the initial pressure was
0.506 6 MPa. The results show that the DME lifted jet flame structure is rather different from the tradi-
tional edge flame, i. e. there exists a low-temperature heat production branch as well as a following inter-
mediate-temperature ignition branch in the jet-core zone, and additionally, the stabilization point is loca-
ted at the fuel-lean side; four combustion modes including cool flame zone ( CFZ) , intermediate tempera-
ture zone (ITZ), high temperature rich burn zone (HTR) and high temperature lean burn zone ( HTL)
modes coexist in the turbulent lifted reacting zone; turbulent mixing is dominated in the CFZ and ITZ

zones , and it will inhibit the local low-temperature heat production rate; in HTR and HTL zones, heat re-
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lease reaction overwhelms turbulent mixing, but turbulence can considerably enhance heat production in

the ultra-lean and high-temperature zone; the majority heat is produced in the HTL and HTR zones,

while contributions of CFZ and ITZ to the total heat production are fairly ignorable, however, the medium

and low temperature species generated in CFZ and ITZ play an important role in accelerating the high-

temperature mixture ignition; stabilization of the current lift-off DME jet flame is governed by the fuel-

lean and high-temperature auto-ignition mechanism.

Key words: direct numerical simulation ( DNS) , dimethyl ether ( DME ) , turbulent combustion, lifted

flame , exothermic reaction
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