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Structure of Distributed Reaction Zone in a Well-Stirred Reactor
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Abstract : The flame structure at small Damkohler number and large Karlovitz number is still unknown. In the present study,
the reaction zone structure in a well-stirred reactor was investigated extensively. The OH-PLIF images suggested that there
are no thin laminar flamelets and that the reacting eddies are distributed throughout the reactor. With the cross-correlation of
ion signals, the scale of the reacting eddies was determined to be of the order of 4 mm, and the convection velocity of these
eddies or zones was found to coincide with the mean flow velocity of the order of 100 m/s. In this combustion regime, NOx
concentration was extremely low and this is very attractive for the practical use to meet the environmental requirements.
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Fig.l Phase diagram of the turbulent combustion regime.
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Fig.2 Well-stirred reactor.
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Fig.3 OH-PLIF measuring system.
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Fig.12 Peak cross-correlation of ion current with separation distance

(@:d=11.5mm, M:d =17 mm, A:d =28.5 mm).

Fig. 13 OH-PLIF image of reaction zone in a stirred reactor.

Fig.14 Enlarged image of OH-PLIF of reaction zone.
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