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Development of Super-critical CO, Closed Cycle Gas Turbine
— bth Report: Configuration and Performance of Combined System

with Conventional Gas Turbine —
*Hiroshi HASUIKE, Kiichiro OGAWA(IAE), Motoaki UTAMURA(Tokyo Tech)

ABSTRACT

One of the features of supercritical CO, closed cycle gas turbines (S-CO,GT) is applicability of various types
of heat source. “Dirty fuels” such as coal and biomass are applied solely to boilers for S-CO,GT. On the
contrast, “clean fuels” such as natural gas have many options to be used which compose many kinds of power
cycle containing S-CO,GT, some of which have potentials to realize higher efficiency. As examples, we
examined combined systems in which conventional gas turbines (open Brayton cycle) are used as a topping
cycle. Several configurations are proposed and their total efficiencies are calculated. The simple combination
of conventional gas turbine and S-CO,GT does not give higher efficiency than the combination of conventional
gas turbine and steam-water Rankine cycle because waste heat from gas turbine is not thoroughly recovered due
to relatively high temperature range of CO, heater in S-CO,GT.
low temperature waste heat is injected to conventional gas turbine combustor achieves high efficiency.
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Fig.1 Conventional Gas Turbine Combined Cycle.
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Fig.2 Conventional GT/S-CO,GT Combined Cycle.

Fig.3  Conventional GT/S-CO,GT Combined Cycle
with Steam Injection.
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Fig.4 Steam Injection (Cheng Cycle) Gas Turbine.
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Fig. 5 Comparison of Power Generation Efficiency
(12.5MW class).
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Fig. 6 Comparison of Power Generation Efficiency
in Various Plant Capacities.
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Fig.7 Gas Turbine Cogeneration System.
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Fig.8 Cheng Cycle Flexible Cogeneration System.
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Fig.9 Cheng Cycle/S-CO,GT Flexible Cogeneration
System.
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Fig.10 Comparison of Heat and Power Generation
Efficiency (5MW class).
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Fig.11 Power Output and Thermal Output of Proposed
S-CO, System and Commercial Flexible Cogeneration.
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