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Influence of Operating Conditions on the Performance of a
Oxy-fuel Combustion Reference Cycle
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ABSTRACT

Recently, there has been growing interest in the oxyfuel combustion cycle since it enables high-purity CO; capture with high
efficiency. However, the oxyfuel combustion cycle has some important issues regarding to its performance such as the requirement
of water recirculation to decrease a turbine inlet temperature and proper combustion to enhance cycle efficiency. Also, Some of
water vapour remain not condensed at condenser outlet because cycle working fluid contains non-condensable gas, i.e., CO.. The
purpose of the present study is to analyze performance characteristics of the oxyfuel combustion cycle with different turbine inlet
temperatures, combustion pressures and condenser pressure. It is expected that increasing the turbine inlet temperature improves
cycle efficiency, on the other hand, the combustion pressure has specific value to display highest cycle efficiency. And increasing

condensing pressure improves water vapour condensing rate.
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Table 1 Design and operation parameters of the oxy-fuel
combustion cycle as in Fig. 1

Combustion Pressure(bar) 10~300
TIT Range(*C) 400~600
Condensing Pressure(bar) 0.06~1
Sea WTR Inlet Temp("C) 20
Combuster Heat Loss(%%) 0
Turbine Efficiency(%) &
Compressor & Pump Efficiency(%) 05
02 Generation Power(kW/kg/s) 906®
Net Power(MW) 100
Fuel Heat Value(k]/kg) 50,030
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