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Abstract E 469 33

Global warming is a serious problem which is largely concerned around the world. The
major cause of this problem occurs from carbon dioxide (CO,) gas that has been
released around the world. The important major source of carbon dioxide is coal
combustion in power plants to generate electricity. This study focuses on the use of
oxyfuel combustion process to increase the purity of carbon dioxide in the flue gas for
easy treatment process. The objectives of this study are to develop a dynamic model of
oxyfuel combustion furnace with flue gas recirculation system and use the developed
model to study the dynamic behavior of the furnace system. The result of this study can
be divided into 2 parts: model development and validation which use gPROMSs program
to develop the dynamic model of the oxyfuel combustion process from the data of
Greenfield oxyfuel power plant. The study shows that the developed model can
represent the furnace operation correctly, as the flue gas composition result is almost the
same when compared with the flue gas composition data from the reference data with a
maximum error of 1.29 % for major components. A sensitivity analysis is performed
and shows that the coal flow rate, the oxygen flow rate, and the percentage of recycle
flue gas affect the performance of the furnace in both gas phase temperature and purity
of carbon dioxide in the flue gas. The higher coal flow rate, the higher gas phase
temperature, and the higher the carbon dioxide purity since it increase the combustion
reaction. On the contrary, increased oxygen flow rate decrease the gas phase
temperature and purity of carbon dioxide, as oxygen stream entering furnace has a lower
temperature. The percentage of recycle flue gas show different results. The gas phase
temperature in the furnace is decreased if the percentage of recycle flue gas increases as
a result from total mass in the furnace increased while the carbon dioxide purity is
decreased. For efficient operation, controllers should be installed in the system to
~ control vital parameters at suitable values. In this study, there are 2 controllers installed
to control the ratio of recycle flue gas to flue gas and the primary air flow rate to
secondary air flow rate. The study result from the impact from changes in coa! and
oxygen flow rates shows that the controllers are able to control the gas phase
temperature and carbon dioxide purity as close to the normal operation than the system
without controllers. . .
Keywords: Dynamic Model/ Oxyfuel Combustion/ Furnace/ Coal-fired Power Plan:
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