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Optimization and Performance Prediction of a New Near Zero Emissions Coal Utilization

System with Combined Gasification and Combustion
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(State Key Laboratory of Clean Utilization, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: According to our new near zero emissions coal
utilization system with combined gasification and combustion,
which is based on the CO, acceptor gasification process, the
product gas composition of the gasifier and the combustor were
calculated by means of thermodynamic equilibrium cal culation
software FactSage 5.2. Based on these calculations, the whole
system efficiency calculation method that complies with the
mass and energy conversion principle was established. Aimed
at enhancing the system efficiency, the system pressure and the
gasifier carbon conversion reatio were optimized. The results
indicate that the system efficiency increases with increasing of
the pressure and the gasifier carbon conversion ratio. After the
influences of the pressure and the carbon conversion ratio on
the performance of the system, gasifier and the combustor were
synthetically studied, the optimum pressure and the carbon
conversion retio were obtained respectively as 2.5MPaand 0.7.
The system efficiency could achieve around 62.1% when the
system operated in these two optimum parameters. If the
advanced ITM air separation technology is used, the calculation
system efficiency will be increased 1.3%.

KEY WORDS: thermad power engineering; near zero
emissions; co, acceptor gasification; equilibrium model; system
optimization
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Fig. 1 Block diagram of new near zero emissions coal
utilization system
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Fig. 2 System efficiency versus pressure with different
carbon conversion ratio
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Fig.3 Therelationship between product composition of
the gasifier and pressure
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Fig. 4 Therelationship between temperature and
carbon conversion ratio
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