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Abstract: In order to explore the structure of decanter centrifuge, which is suitable for the dehydration

of coal gasification ash water, the numerical simulation of the solid-liquid separation for coal gasifica-
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tion ash water was carried out by the method of computational fluid dynamics simulation. Based on the
structure of the decanter centrifuge, a three-dimensional model was established to analyze the water
content of the coal gasification ash water in different positions of the centrifuge, and then the separa-
tion characteristics of the coal gasification ash water were investigated. The influence of drum rotation
rate, drum cone angle and screw propeller pitch on the moisture content of coal gasification ash water
at the outlet was studied. The results showed that the water content of coal gasification ash water in
the decanter centrifuge model decreases gradually from left to right. In the existing structure of de-
canter centrifuge, the speed of 2 000 r/min could be used to obtain a smaller water content at lower
energy consumption. Moreover, the water content of coal gasification ash water could be further re-
duced by increasing taper angle a of the existing decanter centrifuge by 1°~2° to optimize the struc-
ture. Finally, maintaining the existing pitch size of the screw propeller can ensure low water content
and good sediment transport capacity.

Key words: decanter centrifuge; coal gasification ash water; numerical simulation; separation;

optimal design
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