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Analysis of Gasification Performance of a Texaco Gasifier Based on
Presumed PDF M odel

WANG Ming-min

Abstract

Based on CFD software Fluent, a 3-d simulation was conducted on a Texaco gasifier
with boundary fitted coordinate system. Pre PDF model was use to predict species
profile with b function. A UDF (user defined function) function was introduced to
simulate heterogeneous reactions between char and 02, H20, CO2 and H2. Effects of
some industrial operation parameters, such as coal slurry oxygen, [C]/[O] and particle
diameters, et al, on the gasification performance were analyzed. The coal conversion
rate (CC) is 32% during coal combustion with O2 process, while the total CC is 95%,
which shows that heterogeneous reactions of char with H20, CO2 and H2 plays an
important role in the whole gasification. CC is inverse proportional to the particle size.
The CC is only 72% when the particle diameter is 175mm. Operation temperature is the
most important parameters that affects gasification process. As the slurry concentration
increases, the mole fraction of CO increases quickly while the mole fraction of H20 and
CO2 drops sharply, H2 mole fraction drops a little at the same time. When [O]/[C] atom
ratio increases, H2 mole fraction decreases sharply while CO and CO2 mole fraction
almost doesn't change. Both outlet temperature and CC are proportional to coal slurry
concentration and [O]/[C] ratio. Cold gas efficiency is proportional to coal slurry
concentration. The peak value of cold gas efficiency appears when the [O]/[C] ratio is 1
to 1.05.
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