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(Dynamic Modeling for the Coal Gasification Process)
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Abstracts

Dynamic models have been developed for the coal gasification process by using a modular
approach method. The complete unit is divided, for the convenience of the analysis, into several
sections, viz. the coal feeding system, the gasifier, the gas cooler, the valves, the pumps, etc. The
dynamic behaviour of each section is described in mathematical terms and each term is modulized
into several submodels consisting of the complete process. To represent the behaviour of the fluid
flow, the hydraulic network is proposed. Results for the more important system variables are
presented and discussed. These dynamic models enable process and control engineers to quickly
review a wide range of alternative operating and control strategies and help operators to easily
understand the process dynamics and eventually can be applied to the design of commercial scale
IGCC plants.
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Fig. 1. Schematic diagram for the coal gasification process
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Fig. 2. Structure of the gasifier model
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Table 1. Calculation results for the equilibrium composition at steady state

Coal A Coal B Coal C
Model Case Model Case Model Case
C0% 53.76 54.06 61.10 61.18 55.74 56.03
CO% 753 7.40 0.36 0.36 6.22 6.10
H2% 2749 2728 2785 2774 2722 27.10
N2% 11.13 11.16 1043 10.44 10.78 10.80
H5% 0.09 009 0.27 0.27 0.05 0.05
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Fig. 3. Dynamic responses of the gasifier model (02/coal ratio 10% step decrease)
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