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A : heat transfer coefficient [J/cm - s - K]

w; ° gas phase reaction rate of species i {mole/s - cn’]

wW; » | surface phase reaction rate of species {
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Abstract

Numerical simulations of high temperature catalytic combustion have been performed for the
application to a gas turbine combustor. Dependences of inlet temperature and pressure on the
distributions of temperature and species concentrations were investigated using plug flow model with
detailed homogeneous and heterogeneous chemistries of methane-air mixtures.  Honeycomb type
combustor deposited with Pt catalyst of 100mm in length and 26mm in diameter is used. The results
show that rapid increase of temperature profile occurs earlier with the increase of inlet temperature and
the decrease of inlet pressure. The condition which catalytic combustion is stabilized exists at certain
range of inlet temperature and pressure. The state of catalytic combustion is also confirmed by the
distributions of species concentration.
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A, © surface area per unit length [cm]

[J/g - K1

W, © molecular weight of species i [g/mole]

Y, : mass fraction of species i
[mole/s - cn]

- . . C, : i it me mixture
w ' reaction rate of a reaction step [mole/s - cn] C * mean heat capacity per umt mass of

o : density of mixture [g/cn’] LM =
u © axial velocity of mixture [cm/s]
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