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Combustion of Solid Carbon under Humid Air Flows
By
Hiroshi TSuJI, Kiyoshi MATSUI and Atsushi MAKINO

Summary: Combustion experiments were made under air flows having
water-vapor concentrations of 0.0022, 0.017, and 0.1; and the effects of
water-vapor concentration on the combustion rate were examined. Test
specimens of solid carbon were burned in the stagnation flow field; the
velocity gradients were about 340 1/s, 85 1/s, and 22 1/s. The test speci-
men, consisting of graphitized carbon, is a disk of 10 mm diameter and
1 mm thickness. The surface temperature of the test specimen was kept
constant by an external heat source during each experimental run in
the range 1000—1700 K. The following results have been obtained:
1) Presence of a large quantity of water vapor in air flows does not affect
the linearity of the relation between burned mass and burned time.
2) Increase in the water-vapor concentration in air flows decreases the
combustion rate. 3) In the surface temperature range 1200—1500 K. the
combustion rate is controlled both by surface kinetic rate and by diffu-
sion rate of gaseous reactants; for the surface temperatures higher than
1500 K. the combustion rate is predominantly controlled by the diffusion
rate. 4) For the combustion at the surface temperature of 1500 K (dif-
fusion controlled combustion), water vapor in air flows reduces the rate
of oxidation of solid carbon by oxygen.
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