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1. B2 (Summary)

Wall chemical effect on weak flames in a

rectangular micro channel with a streamwise
temperature gradient has been investigated. The
weak flame exists at the mean flow velocity lower
than 4 cm/s. Near-wall OH radical distributions in
the 2nd hot flame zone of the dimethyl ether (DME)
/air weak flame were captured by using the planar
laser-induced fluorescence (PLIF) technology.
2. B (Experimental)
(R L L]

Atomic Layer Deposition System (ALD system)
[52B2515])

In order to exclude the surface roughness

influence on chemical adsorption, ALD is used for
alumina film deposition. A 100nm-thick alumina
layer is deposited on the inner surface of the quartz
channel under the usual condition (8.2sec/cycle)
with a temperature of 300°C. Trimethylaluminum
(TMA) has been used as the Al precursor and H20
works as the oxygen precursor.

3. fifLF %% (Results and Discussion)

Figure 1 shows OH distributions calculated from
the OH-PLIF images of the 2nd hot flame zone of
the DME/air weak flame in the quartz-quartz
channel, the Type 321 stainless steel (SUS321)

-quartz channel and the alumina-quartz channel.

OH distribution for identical chemical boundary on
both sidewalls (quartz-quartz channel case) is
symmetric. On the other hand, OH distribution in
the SUS321-quartz channel case becomes obviously

asymmetric. And a slightly higher OH
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concentration is found over the alumina surface. It
indicates that the surface reaction has finite effect

on the radical distribution even for the weak flame.
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Figure 1. Normalized OH mole fraction distributions for
DME/air weak flames (Uin = 2 cm/s, ¢ = 0.85) in a 1.5-mm-high
micro channel. (a) Quartz-quartz channel, (b) alumina-quartz
channel and (c) SUS321-quartz channel. Alumina and SUS321

are on the left sidewall.
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