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Numerical simulations on flow and particle behaviors

in the upper part of a syngas cooler for IGCC
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ABSTRACT

The syngas produced from coal gasification is cooled down for gas cleaning by a
syngas cooler that produces steam. Due to the presence of fly slag in the syngas,
erosion, slagging and corrosion especially in the upper part of the syngas cooler may
cause major operational problems. This study investigates the flow, heat transfer and
particle behaviors in the syngas cooler of a 300MWe IGCC plant by using computational
fluid dynamics. For various operational loads and geometry, the gas and particle flows
directly impinged on the wall opposite to the syngas inlet, which may lead to erosion of
the membrane wall. In the evaporate channels inside the syngas cololr, the particle flows
were concentrated more on the outer channel where slagging becomes more serious. The
heat transfer to the wall was mainly by convection which was larger on the side wall

below the inlet level.
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Fig. 1 System of IGCC process
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Fig. 2 Geometry of the GRC
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Fig. 3 Simulation results for Case L100-C1
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