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Study based on detailed reaction mechanism for n-Heptane's

combustion characteristics inside straight tube

HUANG Jinghuai, WANG Wei
( Beijing Aerospace Propulsion Insititute , Beijing 100076 , China)

Abstract; The 1-D flame structure near n-Heptane flame was calculated according to the detailed
chemical reaction mechanism and then it was obtained. The temperature distribution,flame structure and
the main products distribution under various heat emission conditions were got by changing the convective
heat transfer coefficient between straight tube surface and air. The calculating result shows that the n-hep-
tane is almost completely consumed before it goes into the preheat zone; during the reaction process, the
flame temperature in the straight tube remains unchanged when the equivalence ratio is stable; there was
a linear relationship between the flame location and the fuel’s mass flow rate (m,) ,and also between the
temperature slope in the downstream of flame and m,; the increase of convective heat transfer coefficient
on the outside surface of the straight tube makes the gas temperature in the tube gradually decreased and
finally extinguished.
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Fig.1 Molecular structure of n-Heptane
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Fig.2 1-D calculation model of straight

tube combustor
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Fig. 3 Flame structure at and near n — Heptane combustion
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Fig. 6 Flame structure near n-Heptane combustion flame, major components and heat release rate

as convective heat transfer coefficient Hc =200 W/m’-K
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