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Flame Propagation in a Micro Vessel under Excessive Heat Loss

HanBee Na, Kwon Hyoung Choi, Sejin Kwon

ABSTRACT

A numerical investigation on the flame propagation and extinction in a micro
combustor is described.  Previous measurements of Hy-air flame propagation in a
submilimeter scale combustor exhibited significance of wall effects on burning velocity
and extinction. The heat transfer to wall becomes important not only in the cooling of
burnt gases but also during the flame propagation, which has be by and large ignored
in macro scale combustor calculations. In order to take the heat loss into account the
combustion calculation, we developed a numerical code with a heat transfer model that
was determined empirically from measured data. PISO algorithm was used for
differencing of conservation equations. H:-air reaction was modeled with 10 species - 16

steps. Comparison with measured data showed good agreement in flame propagation
speed. Also the pressure decrease after flame extinction was accurately predicted by
the model. A further study is desirable for a better quenching model that can predict

the quenching location.

Key Words :

W / mK

K : Surface area to volume ratio, m-J

k . Conductivity,

a ! Parameter for coordinate
Vi : Diffusion velocity of i-th species

Micro combustor, Closed vessel combustor, Heat loss, Flame propagation
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Fig. 2 Flame propagation with heat
loss
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Fig. 3 Heat transfer coefficient
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Fig. 4 Comparison of Pressure Rise
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Fig. 7 Mass Fraction of H, Distribution
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