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Abstract Based on a simple flow assumption and one-step high-activation energy chemistry, the
flame speed and flame temperature of three specific stretched and curved premixed flames (the
planar flame, the tubular flame, and the spherical flame) are predicted by asymptotic analysis. The
expressions for flame speed and flame temperature are two coupled nonlinear equations and they can
be solved easily with a simple numerical method. To extend the asymptotic solutions to generally
curved flames, correlations on flame speed and flame temperature of the stretched and curved flame
are given. With these correlations, the flame speed and flame temperature of any curved and stretched

flame can be predicted from information of stretched planar flames.
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Fig. 1 Flame temperature variation with stretch rate
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Fig. 2 Flame speed variation with stretch rate
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Fig. 3 Flame temperature variation with corrected Ka
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Fig. 4 Corrected flame speed variation with corrected Ka
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